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he New Esso Fueling Truck 
ervices United’s Latest Type of Plane 


N April 5th, United Air Lines completed its 25th 

year of operation. In a quarter of a century of 
pioneering in the development of air travel, United has 
expanded its airways from 460 to 13,250 miles; its per- 
sonnel from 10 to 10,000; and its fleet from 6 single- 
seat, open-cockpit planes to 135 giants of the sky. 


Esso is proud to have had ashare in this great achieve- 
ment. For many years Esso has fueled United planes, and 
now at many large airports Esso Aviation Gasoline is 
used exclusively for United’s fuel requirements. 


Typical of the close cooperation between Esso and 
United is the recent introduction into service for United 
at LaGuardia Airport of two 5,000-gallon refueling 
trucks designed by Esso Automotive and Aviation Divi- 
sions. A modern hydraulic power take-off pumps the 
fuel, eliminating the need for a separate pumping engine, 


and supplies each of two hoses with 125 gallons a mi 
ute—although the capacity is much greater. 


Not only do many leading airlines look to Esso f 
their petroleum product needs, but also many executivi 


aircraft and private plane owners prefer Esso Aviatio 
Products, and look for them at the airports they a 


| 


SOLD IN: Maine, N. H., Vt., Mass.,.R. I., Conn., N. ¥ 
Penna., Ohio, Del., Md., D. C., Va., W. Va., Ky., N. 
Ga., Fla., Ala., Miss., Tenn., Ark., La., Texas. 
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The miles go by... 


...in an economical hurry when you fly the Piper 
Pacer or Tri-Pacer. It climbs fast and climbs 

high to take advantage of altitude. It cruises up to 
135 mph with quiet and comfort for four people. 
Yes, the miles go by so fast, so effortlessly, 

and so economically you can go more places, see more 
people, get more done. Get to know the Pacer and 
Tri-Pacer—here’s ideal transportation you can afford. 
Write for brochure. Dept. K-8. 


PIPER AIRCRAFT CORP. 


Lock Haven, Pennsylvania 


Vhat kind of a navigator are you? Valuable pair of Willson pilot glasses given to person identifying 
»f photo by Hans Groenhoff. Send entries before August 15, to Piper Aircraft Corporation, Lock Haven, Pennsylvania, Dept. K-8. 
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Lon Minier’s year ‘ b is 469 days long?! 


With his Beechcraft Bonanza, Mr. Minier fig- 
ures he does seven days’ productive work in 
five days’ time. And he has week ends free! 
That’s two extra days per week. In terms of 
work done, his year “lasts” far longer. 
Mr. Minier is Regional Manager of Gamble- 
Skogmo, Inc., distributors of auto and radio 
supplies, and hardware. His territory sprawls 
over six western states. “I travel thousands of 
miles monthly with no fatigue.” he says. 
“That’s as important to me as time saved.” 


Here’s proof the C35 Bonanza is your best buy: 


What a performer! Greater take-off Economy leader. 175-mph cruising Safety extra: New Beechcraft Hi- 
speed, using only 65% available power. Strength safety harness now standard. 
This saves engine “wear and tear,” and Exceeds CAA requirements, allows 
gives you an extra safety margin. At free movement. Extra comfort, less 


h.p. rating, plus all-metal continuously 
variable pitch Beech propeller insures 
excellent short-field performance. Rate 


of climb 1,110 fpm, full gross weight. cruising, Bonanza uses only 944 gallons bulk. Wore comfort: Aerodynamic im- 
Range increased to 1.180 miles with 20- per hour—an unsurpassed engineering provements to stabilizer provide easier 
gallon auxiliary tank. achievement. ride. Roomy soundproofed cabin. 


Get the whole Model C35 story from your Beechcraft distributor. Or write today to 
Beech Aircraft Corporation, Wichita, Kansas, U.S.A. 
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Top speed, 190 mph 
Cruising speed, 175 mph 
~\ 
\ Range, 775 miles 
if 
Fuel economy, 19.9 mpg 
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POWERED BY LYCOMING, the new Beechcraft 
Twin Bonanza offers long range, smooth 


performance, and extra ruggedness— 
combined with a super-roomy interior, and 
de luxe convenience features. Versatility 
of design also permits its use as a military 
trainer, photographic or cargo plane. 


LYCOMING’S TWIN POWER PLANTS provide 
double dependability. Their efficient 
operation makes possible safe long-range 
flights, faster cruising speed, shorter 
take-off, and better all-round performance. 
These reliable GO-435 C2 engines— 
proven by thousands of hours of flight 
operation—incorporate the same type of 
gear reduction used in big commercial 
planes for greater engine and propeller 
efficiency. You can be sure of your 
plane when it’s... 


POWERED 


BY LYCOMING 


LYCOMING-SPENCER DIVISION 


? WATELGA WM SP2O Rite PENNS YUVANLA AKG 


MANUFACTURING 
CORPORATION 


" AIRCRAFT ENGINES AND RELATED PRODUCTS * AIR-COOLED INDUSTRIAL ENGINES AND RELATED PRODUCTS 
ON MACHINE PARTS ¢ RESIDENTIAL AND COMMERCIAL BOILERS « STEEL PLATE FABRICATION « GRAY IRON CASTINGS 
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WHICH OF THESE 


THE WEEMS LINE includes many navigation aids 
and instruments which are standard equipment 
with U. S. Air Forces, major air lines and foreign 
governments. Many are navigation ‘‘musts’’ 
for pilot and student alike, especially the Weems 
Mark II Aircraft Plotter, the Dalton E-6B, or 
Mark VII Computer. A few of them are 
described below. Many others are available. 


WEEMS MARK II PLOTTER: Scale fits sectional 
and world air charts. Used for plotting bearings, 
courses, measuring distances, constructing wind 
diagrams and angles. Only $2.00. 


DALTON E-6B COMPUTER: Two sides. One 
for solving all vector problems—wind, true 
heading, ground speed. Other side graduated 
for computing speed-time-distance, fuel con- 
sumption, ait speed and altitude corrections, as 
well as statute-nautical mile conversions. Only 
$10.00 complete. 


DALTON MARK VII COMPUTER: Vector side 
“mocks-up’’ track-drift-true heading triangle, 
allows simple, easily oriented setting-up and 
solution of all wind problems. Computer side 
for speed-time-distance, fuel consumption, air 
speed and altitude corrections, and statute- 
nautical mile conversions, plus erasable air speed 
calibration chart and flight log. Only $5.00. 


WEEMS PROPORTIONAL DIVIDERS: Given 
any two of three quantities (speed, time, dis- 
tance), you can find the third in a few seconds. 
$24.00. 
CROSS-COUNTRY COMPUTER: The well-known 
Mark VIII Computer with addition of flight log 
and securing straps. Solves all speed-time- 
distance problems. Only $4.00. 

IMPORTANT NEW BOOKS: Flying The Omni- 
range by Zweng. Tells how to fly cross-country 
by means of new Omnirange facilities. $4.00. 
Practical Air Navigation by Lyon. Invaluable to 
pilot and student alike. $2.50. 

Instrument Flying by Weems & Zweng. $4.50. 
Electronic Navigation by Orman. Explains work- 
ings of Radar, Loran, etc. $4.50. 

Government Charts and Publications: A complete 
Jine. 

WEEMS AIR NAVIGATION SCHOOL: Estab- 
lished 1927. Resident and Correspondence 
Courses. Send for details. Enrollment ap- 
proved under G. I. Bill. 


“See Your Aviation Supply Dealer’’ 
OR, WRITE DIRECT FOR FREE CATALOG 


Address Department 6 
Weems System of Navigation 
Annapolis, Maryland 


AT im SEA SYSTEM OF 
ea” ies NAVIGATION 


ANN 


Cover: Douglas F3D August, 1951 

Design Report: Jet Canberra. ..... William Green 10 
Britain offers technical details of the twin-jet Canberra bomber 

Who: Pays? --22-1 5.7 eee Renzo Dee Bowers 13 


Liability can be a tricky problem of fixing the blame for a plane mishap 


Air Navy Night Fighters.............. Gil Close 14 


The Navy fights at night through radar eyes of the Douglas F3D 


Sure Service for Seaplanes*) 3). 4.) eee 16 


If it's profit you want, offer plenty of service to plane owners 


‘Copters in Combat. .T/Sgt. Eddie E. Evans, USMC 18 


War in Korea is proving ground of the utility and value of helicopters 


X-Country Flights ee V. A. Prevette 20 


Tips on how to improve your technique of cross-country flying 


Are the Reds Planning Air Invasion?...Wm. Green 22 


Russian development of transports and paratroops could mean invasion 


Weapon of War: the Guided Missile. Bill Friedman 24 


A primer that points the way to understanding details of guided missiles 


Flattop Fighter: .25..-.: a ee 26 


The day's doings for a Marine fighter pilot on a carrier near Korea 


Overs. ..ButJ/Not Out aeeeee H. P. Greeley 28 


A Navy aircontrolman offers pilots suggestions for radio conversation 


Air News 22.5... eee Lag, Sein os ee 30 


Plane views and news of air activities throughout the world 


Operation*Umbrellaxy 5. eee ee 32 


The U.S. Air Force in Europe stands guard at the doorway of Communism 


Dilbert." Se ee S. H. Warner & Robt. Osborn 34 


The sins of omission set this pilot up for a place in the bread line 


New for the Private Pilot]. ..5) oe eee 36 


Two new personal planes try out their wings 


NAVICOM 


CAOA Flight Tests Zero Reader 


Col. N. F. Silsbee 61 
New VHF to Replace War-Surplus Equipment 62 
NBS Develops Radio in Miniature 62 


s (0) a) 0) cele «0 0) 0 


Radio Ranges to be Discontinued...... Persie 


Air Your Views....... 6 Hangar Flying..... - St 
Military eee 8 CAOA Report...... 52 
Aero Mart......... 60 


J. FRED HENRY . . . Editor and Publisher 
D. N. AHNSTROM . . . Managing Editor DON DOWNIE ... . . Western Editor 
CHARLES W. ADAMS . . . . Art Director STANLEY M. COOK . Production Manager 
PEGGY N. YAMRON . .. Asst. Art Director” ARTHURKAPLAN.Circulation Mgr.(Newsstand) 
BENNETT H. HORCHLER . Advertising Director A. E. CARDWELL . Circulation Mgr. (Subs.) 


AUGUST 1951 VOLUME 10, NUMBER 8 


J. Fred Henry Publications, Inc. publishes SKYWAYS at 444 Madison Avenue, New York 22, 
New York. Advertising Offices: 444 Madison Avenue, New York 22, N. Y.; 6 N. Michigan Ave., 
Chicago 2, Ill; 816 W. 5th Street, Los Angeles 17, Calif. Gordon Simpson, West Coast 
Manager. Thomas W. Bryant, Jr., Chicago Manager. 


The following publications are combined with SKYWAYS: Air News and Flying Sportsman. 
All rights to these names are reserved by J, Fred Henry Publications, Inc. 


SKYWA) 


are moving UP! 


Thousands of Embry-Riddle trained engineers, 
mechanics, specialists and pilots are making 
rapid strides in today’s booming aviation 
industry. You can join them, now! 

Men in the top jobs now, who are moving up...up...up...are undeniably 
proving that thorough, practical Embry-Riddle training is by far your 
quickest, surest road to success in aviation. Complete eight-month to 


two-year Embry-Riddle courses in every phase of aeronautics are 
tailored to the practical and exacting aviation industry requirements. 


Your Embry-Riddle graduation certificate insures your career opportunity. 


The latest, most modern equipment (including jet engines), the finest 
instructors, the most complete aviation school campus anywhere, are 


all yours at Embry-Riddle. You learn fast and well, working with live 
aircraft in vast shops and hangars. 


If military service interrupts your studies, you're still a long way ahead 
of the crowd. During World War !1, more than 30,000 pilots, technician 
and mechanics of the air forces were Embry-Riddle trained! 


If you are now a high school student, a graduate or a veteran, investi- 
gate at once the full advantages and tremendous career security of 
Embry-Riddle training. Join the Embry-Riddle Men of the Hour. 
Write for full information today. 


Vast numbers of properly trained A&E 
Mechanics are urgently needed. Our 
C.A.A.-approved school with a quarter- 
century experience assures your quickest 
advancement. Embry-Riddle students learn 
fast with modern equipment, including 
jet... live aircraft, airline-size hangars. 


Airmen with dual pilot-engineering ability 
are needed by aviation companies and 
operators. Embry-Riddle combination training 
offers you the most in your aviation career. 


-—sesampe weweweneee@pee@ewewmwmee«a:f& eae = & awe eeaen sy 
J am interestedin... 


() A.&E. Mechanic ‘ 
[_] Commercial Pilot J ; i 


(J Aeronautical Design 
and Technology 


Dean of Enrollments -- Dept 93 
Embry-Riddle School of Aviation 
MIAMI 30, FLORIDA 

_ Please Print 


| NAME 
(J A.&E. Combined with 
ADDRESS Commercial Pilot 
3 (] Flying Mechanic 
{ Chty 
: Check Veteran 
{ State ne { Non-Veteran 


TRAIN IN MIAMI - 


IGUST 19.51 


AIRCRAFT & ENGINE MECHANICS 


ya A&E COMBINED WITH COMMERCIAL Sy 


-AIR CAPITAL 


AERONAUTICAL DESIGN 
AND TECHNOLOGY 


Embry-Riddle’s accelerated 26-mo. Aero- 


O74 yr 


nautical Design and Technology Course 
provides finest training available. Tech- 
nicians with management responsibility 


enjoy highest salaries! 


<> COMMERCIAL PILOT 


Embry-Riddle trained pilots benefit from our 
years of experience with 30,000 students... 
the best instructors, up-to-date aircraft, 
superb year-round flying weather. Also 


Instrument and Instructor’s ratings. 
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MIAMI 30, FLORIDA 


OF THE. WORLD 


AGE 18 — WRITE 
FOR INFORMATION 


AGE 16 
STAY IN SCHOOL 


... lf you want the AIR FORCE or 
ESSENTIAL WORK you must train 
for it. ... before it is too late. 


At 17 whether you realize it or not, you MUST 
make a vital decision —Whether you will prepare 
yourself for maximum service to our defense pro- 
gram —for better military qualification—for a future 
civilian career in connection with either military 
or defense—or whether to continue your present 
routine and take a chance on the future. 

WISE YOUNG MEN ARE ACTING NOW. They are gaining 
skills that will qualify them for better positions in 
either military or defense fields. At 17 you still have 
time for training. AVIATION IS AN ESSENTIAL 
INDUSTRY IN PEACE OR WAR...and the 
FUTURE for one trained in Aviation can be almost 
without limit. SO DON’T DELAY WHILE YOU 
HAVE TIME FOR THIS TRAINING. 

Since 1929 CAL-AERO has trained young men 
for Aviation Careers through peace and war, 
specializing in— 


AERONAUTICAL ENGINEERING 
MASTER AVIATION MECHANICS 


JET ENGINE Maintenance & Overhaul 
MAXIMUM TRAINING IN MINIMUM TIME 


TO MEN 18 OR OVER—Regardless of your draft status, 
let us send you information about Aviation Train- 
ing for defense and eligibility for military preference. 
TO PARENTS—If your son is approaching the draft 
age, give him a chance to get this finest training. 
It may be important to him; and to you! 

CAL-AERO is an accredited higher institution, listed by 
the U.S. Office of Education. Engineering Curricu- 
lum approved by E.C.P.D....recognized by the 


U.S. Air Force and the U. S. Navy — Cal-Aero. 


Engineering graduates are qualified educationally 
to become AIR FORCE CADETS, NAVAL AVIA- 
TION CADETS and OFFICER CANDIDATES. 


During World War II Cal-Aero was first and 
trained more than 26,000 pilots and 7500 techni- 
cians for the military Air Forces, in addition to our 
civilian graduates going into essential aircraft work. 


TODAY — Cal-Aero is again first in training military 
personnel, under contract to the U.S. Air Force, in 
addition to our regular civilian program—WHAT BETTER 
RECOMMENDATION WOULD A SCHOOL HAVE! 


CAL = AERO 


TECHNICAL, 3, INSTITU T< 


pliner 


GRAND CENTRAL AIR TERMINAL 
GLENDALE 1, CALIFORNIA 


MAIL COUPON TODAY 


CAL-AERO TECHNICAL INSTITUTE 
Grand Central Air Terminal, Glendale 1, Calif. 
Send full information and free catalog, immediately 


[_] AERONAUTICAL ENGINEERING 
[_] MASTER AVIATION MECHANICS 
[_] JET ENGINE—Maintenance & Overhaul 
HOME STUDY COURSES 
OD Aeronautical (J Aircraft Blueprint 
Drafting Reading 
0 Stress Analysis and Design 


NAME AGE 
ADDRESS 
CITY ZONE STATE 
HIGH SCHOOL ATTENDED Graduated: Yes [_] No[] 
5-8 Check one: [] Veteran [_] Non-Veteran 
eT LELELEELLLeCLeLeeeLre ee. 
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\AGEI7-THE MOST. 
IMPORTANT STEP. 


AIR YOUR VIEWS 


Wing-Tip Tanks 


Gentlemen: 

While reading your June issue, I came across an 
interesting story on pages 20 and 21. The pictures 
were good, too. But there is one thing I don’t un- 
derstand. On most F-94’s the tanks are under- 
slung beneath the wing tips, but on this particu- 
lar F-94 the tip tanks are fitted on the ends of the 
wings. When did Lockheed start making F-94’s 
like that? 

JERRY PRICE 
Monroe, N. C. 


That particular F-94, Jerry, is the F-94B. The 
“A’’ version is the only model of the F-94 that 
employs the underslung tip tanks. The “B,’’ “C,” 
and, we believe, ““D” versions are fitted with the 
tip tanks at the ends of the wing, not fitted under 
the tips.—ED. 


do or Ly ty 


Gentlemen: 
Isn’t that Thunderjet pictured on page 10 of 
the May issue an F-84F instead of an F-84E? 
D. R. SMITH 
Hillsdale, Mich. 


No, sir, that’s the “E”’ version. The F-84F has 
sweptback wings. See page 30 of the June issue. 
In the Air Force section, both the F-84E and 
F-84F are shown in three-view drawings. The 
F-84E pictured on page 10 does not have the tip 
tanks on it, but it carries them on some flights. 


—Eb. 
Martin XB-51 


Gentlemen: 

In the picture of the Martin XB-51 in the Air 
Force section of the June issue, I noticed a hole 
or duct of some kind in the nose. What’s it for? 

D. SCOTT 
Perryton, Texas 


We couldn’t answer you, Don Scott, so we con- 
tacted the Martin Company and asked one of the 
boys there. Here is his reply: “We have dis- 
cussed this picture with our engineers and they 
have given us the following information—the ob- 
ject mentioned by Mr. Scott is neither a hole nor 
a duct. It is a blemish on the negative, and has 
no counterpart on the airplane itself.”” Hope that 
helps out in the arguments you have been having, 
Mr. Scott.—Ep. 


C-119 


Gentlemen: 

In your June issue you state the C-119 is still 
experimental, whereas in the March, 1948, issue 
you said it was in production. How come? I also 
would like to know what the B-30B, B-31, B-33 
and B-41 manufacturers’ names were. 

A. MEDCALF 
Buechel, Ky. 


In 1948, the Air Force stated the C-119 was in 
production. In putting together that section of 
aircraft planes, your editor had the Air Force 
list the production, experimental, etc., aircraft 
so that the section would be accurate. Result: 
C-119 “in production but not operational.’ 
This year we did the same thing. Result: 
C-119 still experimental. Apparently changes were 
made in the airplane (one was elimination of that 
part of the rudder that extended below the twin 
booms) to such an extent that after that first 
production version it went back into the experi- 
mental category for further testing and evalua- 
tion. The XB-30 was a bomber designed by 


Lockheed, but no contract for production was 
ever issued. The XB-31 was a Douglas design, and 
again no contract for production was ever award- 
ed. The B-33 was built by Glenn L. Martin Co., 
but a contract for that airplane was cancelled. 
The XB-41 was designed by Consolidated Vultee; 
had been previously designated XA-42 and only 
one was bwilt.—ED. 


Torque 


Gentlemen: : ‘ 
Is there any torque when an engine drives 
contrarotating props? Also, how does an airspeed 


indicator work? 
J. J. NORRIS 
Philadelphia, Pa. 


One of the advantages of dual-rotating props 
is that it neutralizes the engine torque reaction 
on-airplanes with high wing loadings and large 
engines. The airspeed indicator is actually a 
pressure gage. It measures the dynamic pressure 
built up by the impact of air upon the airplane 
as the plane advances against the air. Since the 
impact pressure inereases when the plane goes 
forward faster and decreases when it advances 
more slowly. it is possible to calibrate this pres- 
sure gage, called an airspeed indicator, in terms 
of airspeed in miles per hour.—Ep. 


Variable Incidence 


Gentlemen: 
In your Air Force section, you stated the Mar- 
tin XB-51 had a “‘variable incidence wing.’’ What 


is that? 
ROBERT DORR 
Silver Hill, Md. 


A variable incidence wing is one in which the 
angle of incidence is varied by mechanical means. 
“Angle of incidence’ is the angle of the wing 
setting.—ED. 


F-80 vs. MIG-15 


Gentlemen: : 
In a recent issue you stated in the article 
“Killer Jet in Korea’ that the MIG-15 had ne 
difficulty in showing its heels to the F-80. ] 
disagree . . . and I happen to know the F-80 hag 
shot down a number of MIG-15’s. 
G. A. LITAKEF 
: 
Air Force men, including Gen. Hoyt S. Van 
denberg, claim the MIG-15 is a shade slower @i 
the straightaway than the F-86, but has a bette 
rate of climb than the ’86 and heavier firepower 
It’s pretty well known that the F-86 is faste 
than the F-80. The fact that the F-80 has sho 
down a number of MIG’s doesn’t necessaril 
mean the F-80 is faster. In combat, many 
slower plane has defeated the faster one. Th 
slower ship usually has a faster rate of turi| 
Here again we go back te that article in th) 
January, 1943, cepy of SKYWAYS “A Cami| 
Outblows a Hurricane’ (see Air Your View 
March, 1951). It’s a fact, too, that the F- 
Mustang has knocked out a MIG or two...W@ 
the F-80 is faster than the ’51. The F-80 is 
good airplane, but it is fast becoming obsole 
im jet warfare.—ED. | 


Civil Air Patrol 


Gentlemen: 

Your recommendation to Mr. A. M. Shelame? 
Jr., was very complimentary to the Civil A/ 
Patrol. I am a member of the CAP, and durir,; 
my two years of membership I have gained sli 
student pilot license. I was 17 in March and ha’. i 


SKYWAY) 


Torrance, Calif. 


yout four hours of solo flight time. I appreciate 
ur recommendation, and hope that Mr. Shela- 
er Jr., does join the CAP Cadets. 


A LT. P. R. STILES 
utchinson, Kan. 


fhat is it? 


ontlemen: 
In the May, 1951 issue on page 33, to the far 
ft of the bottom picture is a low-winged air- 
ane. What is it and do you have its performance 
sures? 

: EDW. MASTHAY 
yuthington, Conn. 


That particular plane is an Ercoupe, a two- 
ace nom-spin aircraft built by Engineering & 
esearch Corp., Riverdale, Md. It is powered 
jy 85-hp Continental engine; has top speed 
125 mph, cruises at 110 mph, and has a range 
430 miles. The plane is available either as a 
»0-control (non-spin) or conventional three-con- 
ol aircraft.—Eb. 


SAF, Tch-Tch 


ontlemen : 
Being a former B-29 flight engineer, I would 
ce to offer you and the Air Force a correction. 
_the AF ad in the March issue, the engineer 
is a handful of mixture controls: they are in 
e idle cut-off position, the engines are dead. 
ae only prop controls in a ’29 are on the control 
destal between the pilot and co-pilot. 

R. C. LeBLEU 
ntario, Calif. 


Mr. LeBleu, you are so right. Note Air Your 
iews, page 6, July issue.—ED. 


ane and Pix Info. 


mtlemen: 

Where can I get some pictures of the cockpit 

the P-40E or P-40F? Is the Bell rocket ship 

signated X-1 or XS-1? Do you have any infor- 

ation concerning the XB-52 and the XP-81? 
R. NOTTURNO 

mbrook, N. Y. 


For photos and three-views of the P-40, try 
letter to Curtiss-Wright Corp., Wood-Ridge, 
_ J. The Bell research plane is designated X-1; 
j-1 is the old and not-used-anymore designation. 
ie only info on the XB-52 that is available is 
at it is to be a heavy bomber, built by Boeing, 
ua. may be powered by cight jet engines. The 
P-81 was single-seater fighter powered by a 
7 TG-100 propiet engine and 1-40 turbojet 
vit. Only two were built (1945). It was said to 
ve had a speed in the vicinity of 500 mph.—EpD 


enocoupe and Trimmer 


ntlemen: 

I would like the address of the manufacturers 
the Monocoupe as well as information on the 
immer amphib. Isn’t it still being built? What 
ue had the special article, pilot’s report, on the 


Hanea Cruisair? 
E. BRENDIN 
n Diego, Calif. 


Builder of the Monocoupe is Monocoupe Air- 
me & Engine Corp., Melbourne, Florida. The 
ummer amphibian hasn’t been in production for 
veral years. The parent company (Common- 
alth) went out of existence shortly after World 
ay II. SKYWAYS featured a pilot’s report on 
e Oruisair Sr., back in 1947 . .. March, to be 
act.—ED. 


‘gent Rocket 


ntlemen: 
Do you have any information on the Regent 
cket 260? When it will fly? Engine? Design 
eed, etc. 


tle Beach, S. C. 


The Regent Rocket made its first flight April 
1951. It is powered by 260-hp Lycoming en- 

ve; has a cruising speed of 177 mph on 75 
r cent power, a top speed at sea level, normal 
ed power, of 198 mph, and a four-hour range. 
has a service ceiling of 16,000 feet and an 
tial rate of climb of 1,132 fom. The Regent 
reraft Corp. is located at Henderson, Texas. 
—Eb. 


R. JOHNSON 


r Force Pilot-To-Be 


ntlemen: 
am very interested in becoming an Air Force 
ot. Could you suggest a way to help me pre- 


re for such a career? 
j RONALD JOHNSON 
lroBe,. Mass. 


Se a good student; get at least two years of 
ege; keep in good physical condition; and con- 
t your local Civil Air Patrol about becoming 
JAP cadet. Write to Col. Kenneth M. Rose, 
ston Army Base, Boston 10, Mass. And good 
‘¢.—Epb. 
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Metal Working is buf one of the many technical fields in 
which the Air Force offers unusual opportunities today. 


WHAT THE AIR FORCE 
OFFERS VETERANS 


With Technical Training and Experience 


If you are a veteran of any branch of the 
Armed Forces—with an essential technical 
skill—find out what the U.S. Air Force can 
offer you today! 


Here are just four of the reasons why so 
many veterans with special skills have been 
moving into the Air Force: 


FIRST, if qualified, you can enter the Air 
Force at your old grade or better, according to 
your present ability. 


SECOND, the Air Force will tell you 
exactly what your initial rating and pay grade 
will be, before you join up. 


THIRD, you will skip basic training, and be 
assigned initially to a nearby Air Force base. 


FOURTH, today’s fast-growing Air Force 
offers better pay, and more chances for rapid 
advancement, than ever before. 


Hear the whole story. Tell the Air Force 
what you have to offer... ask the Air Force 
what it can offer you. 


U. S. AIR FORCE 


WIDE-OPEN 
OPPORTUNITIES 
FOR 
TRAINED VETERANS 


in these and 


many other fields: 
AIR TRAFFIC CONTROL 
ARMAMENT 
ENGINE MAINTENANCE 
METAL WORKING 
PHOTOMAPPING 
RADAR 
RADIO 
ROCKET PROPULSION 
WEATHER 


Visit your U. S. Army 
and U. S. Air Force 
Recruiting Station today 


RESEARCH INTERCEPTOR XF-92A is powered by new Allison J33-A-29 with afterburner 


MILITARY AVIATION 


"Copters in Korea 


Helicopters of all types are really doing 
a big job in Korea. At last report (end of 
April), the ’copters had safely evacuated 
more than 3,000 U.N. fighting men: over 
1600 via Sikorskys that have been in oper- 
ation since early in the conflict; 1,510 by 
Bell helicopters, first used in December. 


USAF Interceptor 


Now equipped with a more powerful en- 
gine (Allison J33-A-29 turbojet with after- 
burner), the Air Force’s XF-92A research 
interceptor is resuming tests at Edwards 
AFB. The new engine develops considerably 
more thrust than the earlier Allison J22-A- 
23 which powered the XF-92A during its 
initial tests. 


Phase II Tests Completed 
The Fairchild XC-120 Pack Plane, first 


“trailer truck of the air,” recently com- 
pleted its Phase II flight tests at AMC’s 
Wright-Patterson Air Force Base, Dayton, 
Ohio. In this phase of the test program, the 
XC-120 attained or exceeded everything it 
was designed to do. The plane now will be 
flown to the Air Proving Ground at Eglin 
AFB, Florida, for further evaluation. 


British Vickers 


Britain’s first four-jet bomber, the Vick- 
ers 660, recently made its maiden flight and 
successfully passed its initial test. The 
bomber is powered by four Rolls-Royce 
Avon engines. It is reported to be faster 
than the Canberra and is said to have a far 
greater bomb load and range. Service ceil- 
ing of the “660” is given as 55,000 feet. 
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Lockheed List 


Lockheed Aircraft Corporation now has 
quantity production orders for 12 different 
airplane models. Designs include all four 
basic types: fighters, bombers, trainers and 
transports. Five of the 12 are jet powered; 
the rest have conventional engines. Models 
thus far announced are: 


F-94—Jet all-weather fighter 

T-33—Air Force jet trainer 

T0-2—Navy version of T-33 

P2V-5—Long-range Navy bomber 

749—Constellation, luxury transport 

1049—Super Constellation 

C-121C—AF version of Super Connie 

R70-1—Navy version of Super Connie 

P0-2W—Navy research/combat info plane 

The other three models have not been 
announced by Lockheed. 


Army Cubs 


Piper has received an order for a num- 


ber of observation reconnaissance planes 
for the U.S. Army. This is the third contract 
for liaison aircraft received by Piper since 
the start of the Korean war. The order calls 
for both L-18-C’s and L-21’s. 

The L-21 is a high-performance two-place 
plane which can operate from short and un- 
prepared fields. It is powered by 125-hp 
Lycoming engine, and is basically the same 
as the Piper Super Cub. The L-18-C is a 
90-hp model of this same plane. 


Supersonic Research 


Bell Aircraft Corp., with six versions of 
the well-known X-1 in the process of build- 
ing, is home base for what is considered 
to be the largest stable of high-altitude 
supersonic research aircraft in existence. 
Bell’s planes are: 

X-1—Designated “Number 3 X-1,” it is to 
have turbine fuel pump which will add io 
plane’s range and give it speed of 1700 
mph at 80,000 feet. 

X-1A, B, D—These are similar to the X-l, 
but have special instruments for special and 
specific aspects of supersonic flight. 

X-2—This one is rocket powered like the 
X-1, but has sweptback wings, is built of 
stainless steel and is designed for higher 
speed and altitude than X-l. 

X-5—The most secret of all Bell aircraft. 


MATS Birthday 


The Military Air Transport Service cel. 
ebrated its third anniversary on June 1. 
Operating over 75,000 miles of aerial routes 
and flying more than 916,000,000 passengei 
miles and 243,000,000 ton miles in its third 
year of existence, MATS aircraft last year 
airlifted 400,000 passengers and 60,000 tons 
of critical cargo and mail in support of 
the Armed Forces. On return trips from 
Japan, MATS planes evacuated more thar 
26,000 battle casualties and other patients. 
Formed June 1, 1948, with the consolidation 
of two wartime air transport agencies—Ait 


Transport Command (ATC) and the Naval 
Air Transport Service (NATS)—MATS 
became the first integrated organizatior 
under unification. 


News Notes 


TEMCO has been awarded a multi-million 
dollar contract for the manufacture of majo: 
components of the Douglas A2D Skyshark 


AIR MATERIEL COMMAND has awardec 
contracts for flight simulators to Curtiss 
Wright, Link Aviation, North American anc 
Engineering Research Corp. +h 


ARMY has placed its third order for the Piper L-2! reconnaissance observation plane 
Powered by 125-hp Lycoming engine, the L-21 can get off ground with full load in just 270 fee 


Your best chance to earn more 
noney is to get into a young, fast- 
rowing industry. Aviation offers 
undreds of opportunities to the 
vell-trained man. 


If you want a good-paying job 
A aviation, get your training at 
PARTAN, the University of Avia- 
ion. In this great school you have 
very facility to get the best training 
n the least possible time. SPARTAN 
as the shops, the aircraft and 
guipment, and industry-trained in- 
fructors. Your progress is entirely 
ependent upon your ability to ab- 
orb instruction. Yow’ll not need 
4ORE than SPARTAN training, 
ou cannot afford to take LESS! 


Write today for information that may enable 
rou to double your income within a year. 
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COURSES OFFERED 


College of Aeronautical Engineering 


Academic Refresher 
Aeronautical Engineering 
Airline Maintenance Engineering 
Flight Engineer 


Schoo! of Mechanics 


Airline Service Mechanic (A&E) 
Aircraft Mechanic (A) 

Aircraft Engine Mechanic (€) 
Multi-Engine Maintenance Mechanics 


School of Radio 


Academic Refresher 
Radio Engineering 
Radio Technician 


School of Instruments 


Master Instrument Mechanic 
Standard and Gyroscopic Instrument Technician 


Electrical Instrument Technician 


School of Meteorology 


Weather Forecasting 


School of Parachutes 


Parachute Rigger 


Schoo! of Link Trainer 


Link instructor 


School of Flight 


Private Pilot 

Commercial Pilot 

Flight Instructor Rating 
Instrument Pilot Rating 
Multi-Engine Rating 
Airline Transport Pilot 
Ground School Instructor 
& Rating 


Maxwell W. Balfour, Director 
Spartan School of Aeronautics Dept. S-8| 
Tulsco, Oklahoma 


Please send your free Catalog immediately. 


Name Age 
Address 

C1 | eee ee Oe 

Indicate which of these branches interests you. 
CO Flight CJInstruments 
[J Mechanics CJAeronautical Engineering 
CiRadio C3 Airline Maintenance Engineering 
[Meteorology C/Flight Engineer 

Sportan is approved for training under the G. I. Bill of Rights 
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T was around lunchtime 

at RAF Station Alder- 

grove on February 21 
when an RAF sergeant took 
a stick of chalk and wrote 
on the departure board, 
“Canberra airborne 12:43. 
ETA Gander 1656 hrs.” 
This simple inscription 
meant that Britain’s first jet bomber, the English 
Electric Canberra, was on its way across the Atlan- 
tic, shortly to receive the plaudits of the USAF; 
praise destined to result in a production order 
for this remarkable and versatile airplane with 
Glenn L. Martin’s Baltimore plant where, as the 
B-57A, it will roll off the assembly lines as an 


English twin-jet bomber, Can- 


berra, wins pilot plaudits; to 


be built for AF by Martin Co. 


By WILLIAM GREEN 


CANBERRA began to take 
shape in 1944; first one flew 
in 1949; production versions 
now being delivered to RAF 


POWERPLANTS of the Can- 
berra are Rolls-Royce Avons. 
USAF version (B-57A) may 
be powered by Wright J-65's 


Air Force night intruder. 

Every few years a com- 
bat airplane appears that 
hallmark of 
back 
over the last decade, the 
I-51 Mustang, the -B-29 
Superfortress, the de Havil- 
land Mosquito and the F-86 
Sabre spring to mind as airplanes that, from the 
word “go,” displayed that something which is the 
difference between a good, efficient combat machine 
and a world-beater. The Canberra is one such as 
these. From the day of its debut the Canberra 
evinced all the potentialities of an era-making air- 
plane; rarely has such elegance been seen in an 


carries the 


greatness. Looking 


SKY VAS 


TAILPLANE STUB INCIDENCE 194 é 12'6.5" 


5'0.55" 


offensive weapon. Conspicuous by their absence are Sete eee 
the bulges and excrescences usually associated with 
airplanes of its class, and the Canberra’s beautiful etd 
yet “powerful” contour speak eloquently of the ex- 
treme care that has been given to aerodynamic 
cleanliness. 

The Canberra can best be described as an excel- 66'3" OVER PRESSURE HEAD 
lent example of advanced orthodoxy in aeronautical 
engineering and one of which the British airplane TAIPLANE DIHEDRAL 10® : 
industry is justifiably proud. That the USAF has eee oe Oe 
decided to order this airplane in quantity is proof 
that this pride is not misplaced, and this epoch-mark- 
ing decision is a compliment to British aviation de- 
sign, the Canberra being the first British-designed Ne, ; Lh 
airplane to be built in the States since the last DH-4 
rolled off the assembly line after World War I. 

Until the appearance of the Canberra, it is un- 
likely that the English Electric Company will have 
been familiar to SKYWAYS’ readers. Nevertheless, 
English Electric’s airplane constructional history 
dates back over three decades. During the early 20’s, 
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a number of original designs emerged from the com- 
pany’s aviation department but, with the slump of 
1926, English Electric left the airplane field until 
1938, when the company’s Preston plant received 
a contract to manufacture Handley Page Hampden 
bombers for the RAF Expansion Program. Orders 
for Halifax bombers and Vampire jet fighters fol- 
lowed and, gradually, a design staff was built up 
under the direction of W. E. W. Petter who, inci- 
dentally, besides being directly responsible for the 
Canberra, has designed Britain’s second jet bomber 
to fly—a four turbojet built by Vickers-Armstrongs 
and bearing obvious traces of its relationship to 
the Canberra. 

The Canberra first began to take shape on the 


drawing boards in 1944, when it was envisaged as 
a low-level fighter-bomber. However, changes in 


‘ ‘ ; GENERAL ARRANGEMENT of the English Electric Canberra 
official views resulted in (Continued on next page) is shown in this three-view drawing. Wing span is 64 feet 


CANBERRA MK2 is the bomber version in which extensive radar was replaced by a third crew member: a bombardier 
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ROLLS-ROYCE AVON that powers Canberra is so compact that it is housed entirely forward of the wing's main spar 


the issue of Specification B.3/45 which called for a 
high-altitude airplane relying on speed, altitude and 
maneuverability for its defense. This Specification 
outlined performance and load-carrying require- 
ments, the auxiliary items the airplane was to em- 
body, and specified the use of two Rolls-Royce Avon 
axial-flow turbines that were then in the early 
development stages. 

The original design drafts were modified and it 
was decided that the technical solution to the re- 
quirements of the Specification was to be found in 
a combination of a light wing loading, compara- 
tively low aspect ratio, smooth structure and modest 
thickness/chord ratio. 

On May 13, 1949, Wing Commander Roland Bea- 
mont took the first prototype Canberra into the air 
from Warton airfield. Further prototypes followed 
in quick succession. The second Canberra, which 
was wheeled out on November 9, 1949, was experi- 
mentally powered by two Rolls-Royce Nene centri- 
fugal-flow turbojets in 
place of the Avon 
axials. Although pro- 
duction of the Nene- 
powered Canberra 
was not envisaged, it 


CUTAWAY of the Can- 


was thought a good thing to have an alternative 
powerplant, should delays in the development of the 
then new Avon occur. However, Avon development 
progressed smoothly and the need to install Nenes 
never arose. The third and fourth Avon-powered 
prototypes flew within the next couple of months, 
and the Canberra quickly manifested a_ stability 
over the full cg and altitude ranges; its controls 
were sufficiently light and effective to give fighter- 
like handling qualities, and it possessed a quality 
almost extinct among modern jet bombers: a low 
landing speed. 

It was soon seen that the Canberra was amenable 
to adaptation for high- or low-level roles. Although 
designed primarily for high-altitude operations, it 
was found to be endowed with all the qualities neces- 
sary in a low-level attack bomber, among which a 
high degree of maneuverability at sea’ level is para- 
mount. 

The first four proto- (Continued on page 37) 
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berra B MKI shows crew 
compartment in nose, wing 
construction, engine in- 
stallation in the wing, 
and rear fuselage details. 
Avon unit in the MK1! had 
6,000-pound thrust rating; 
newer Avons in latter Can- 
berra are rated “at over 
7,000 pounds thrust" 
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AVIGATION. 


Who 
Pays? 


N THE remote days of 
the first horseless car- 
riage, the law—and 

the court as its inter- 
preter—declared an au- 
tomobile to be a dan- 
gerous instrument, and 
the driving of one a ACCIDENT liability? 
hazardous activity. The 

driver or owner of a 

machine that had caused injury to another or to 
another’s property was adjudged liable absolutely 
for the damage. There was but one possible loop- 
hole of escape: this was the rare chance that the 
driver might be able to prove that his victim had 
been guilty of a contributory negligence which was 
responsible for bringing on the accident. 

Gradually, this strict view as to the character 
and proclivities of the machine began to look a 
little absurd, however, and the enforcement of the 
legal rule as to absolute liability for damage or 
injury brought about injustices. A modification 
was, therefore, in order. 

The modification came about in this respect: 
Court decisions established the general rule, fol- 
lowed ever since, that an automobile is not in- 
herently a dangerous instrument if handled by a 
competent driver who exercises reasonable and 
ordinary care. Along with this modified view came 
the modern rule of the courts that the driver or 
owner of an automobile involved in an accident is 
not liable for injury caused another in person or 
property unless the damage inflicted arose from 


- some defect or disrepair of the vehicle, or careless- 


ness amounting to negligence in driving it. 

When the airplane came along several years later, 
it went through similar bad times in the courts 
and in legislative halls. It, too, was regarded as “a 
dangerous instrument.” Operating it was consid- 


Plenty, 


ered a dangerous performance, with resulting lia- 


bility for damages accidentally inflicted, and no 
defense permissible, except for the right of one 
sued for damages in an accident to show, if he 


could, that the victim had been guilty of some 


negligent act that played a part in bringing on his 
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if negligence is proved; none, if it was unavoidable 


own injury or damage, whichever was the case. 

Courts and lawmakers remained firm in this 
fear-inspired attitude until the late ’40’s. Then they 
began to take the view that the operation of an 
airplane was analogous to that of an automobile, and 
that when accidents occurred and injury or damage 
was inflicted, the same legal rules should, in gen- 
eral, determine the rights and liabilities of the in- 
volved parties. 

- These preliminary explanations are pertinent and 
essential to a clear appraisal of accident liability. 
They are not only the foundation of the rules by 
which courts impose or deny liability against the 
owner or pilot of aircraft for damages in an acci- 
dent, but the reasons behind those rules. 

Confining the discussion to the ownership and 
operation of aircraft, with special reference to the 
renting or loaning of it to another, it should be 
said at the outset that neither owner nor pilot is 
financially liable to anybody for injury or damage 
inflicted through an accident that occurs without 
negligence on the part of one or the other of them. 
In other words, there is no liability for an unavoid- 
able accident. 

If a pilot, while operating a plane which he either 
owns or has rented or borrowed from its owner, 
commits such act of negligence with it as to injure 
or damage another in person or property, he is 
liable to the victim for all loss and damage directly 
attributable to his negligence. The sole chance of 
his escape from a judg- (Continued on page 40) 


By RENZO DEE BOWERS 


RADAR operator Murl 
Benefiel (left) hands 
Cmdr. Richard E. Har- 
mer poop sheet on a 
mission in the F3D 


SKYKNIGHT is a two- 
place night-fighter 
that was designed to 
be a_ night-fighter, 


not adapted for it 


NAVY  night-fighting 
training began in 
1942. Today Navy air- 


men are training in 


the radar-laden F3D 


DOUGLAS F3D is a 600-mph air- 
plane built around a half-ton of 
radar equipment. Pilot and radar 


NIGHT-FIGHTER pilots (below) 
are briefed before night mission 
by Lt. Cmdr. Henry, just back from 


operator sit side-by-side, -elim- 
inating need of inter-com sets 


By GIL CLOSE 


leek and supple, bulging with high explosives and 
with a keen radar brain beneath its flat wind- 
shield, the Navy’s new Douglas-built F3D Sky- 
night night-fighter is now priming for early action 
in the Pacific. A single glance at this airplane would 
make Uncle Joe turn over in bed, indulge in an 
eerie communal nightmare and exude quantities of 
cold sweat. It’s a killer that strikes at night. It pene- 
trates with ease the curtain of darkness under which 
man and animal has crouched for protection for cen- 
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Korea. Men are undergoing train- 
ing at Moffett Naval Air Station 


SKYKNIGHT zooms past a GCA truck 
during daytime carrier approach practice 


turies. [t's the culmination of a 
series of operations, research and 
events about which the general 
public is little informed. So let’s 
start at the beginning... . 

“T have a customer for you.” 

These radioed words were com- 
mon in the ether over the South 
Pacific at night during the later 
phases of World War II. After this 
introduction, if things went well, 
a “splash” followed. 

In simple language, a “splash” 
meant that a night-flying enemy 
airplane had been intercepted and 
shot down. it meant that the 
Navy’s newest additions to its air 
power, the night-fighters, were up there in the dark- 
ness using radar eyes to pounce and kill. [t meant 
that “Washing Machine Charlie” and his irritating 
night raids over Guadalcanal were through. 

“Splashes” became more regular as the war pro- 
gressed, but some battleship admirals were hard to 
convince. One of them said to a night-flying airman, 
“You use your night-fighters in the next war. [’ll 
use my anti-aircraft guns now.” A few nights later, 
an intercepted Jap bomber plunged like a flaming 
meteor into the Pacific just off his prow. The ad- 
miral changed his mind. 

Night fighting was born (Continued on page 42) 
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ATTENDANT should moor plane in such a posi- 
tion it can't be swung into obstruction by wind 


ervice is a magic factor at air- 

ports and seaplane bases. 

Provide good service for 
both planes and pilots, and you 
—the proprietor of the base—will 
be among those at the deposit 
window of the local bank. The 
better the service, the greater the 
number of customers .. . . and 
the more money in the bank. It’s 
a circle that’s vitalizing, not vi- 
cious. Cues on good service are 
shown in these photographs of- 
fered by Gulf Aviation. Gulf’s 
Service plan is in full swing at 
many a successful seaplane base 
where pleased customers like 
what they get and come back 
for more. +h, 


SEAPLANE approaching base, attendant hand- 


signals pilot to safe mooring into the wind 


SKYWAYS 


SEAPLANE BASE should be equipped with dollies, ramp, etc., to facilitate proper over-night docking of the seaplane 


PLANE check is important. Attendant should inspect pon- SALT WATER causes corrosion. Part of service includes 
toons for water leakage; if water is found, pump it out good fresh-water wash down for a plane used on salt water 


VISITOR PILOT set to go, attendant should warn of any obstacles in vicinity, then aid in swinging plane to open water 
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FLYING EGG-BEATER has chalked up long list of rescues. 


Patient in stretcher (above) is being flown to safety 


By T/SGT. EDDIE E. EVANS, USMEO 


INNED down by heavy enemy fire, the Marine 

rifle company fought desperately to stave off 

defeat. With their ammunition rapidly being 
exhausted, the company commander realized he 
had to have help—but fast. 

Speaking into the phone he said, “We need am- 
munition immediately, and have casualties that 
must be evacuated to safety.” The battalion com- 
mander, quickly evaluating the situation, replied, 
“Help will be there in 10 minutes—I’m sending 
helicopters.” 

On the Korean battle front, the word “helicopter” 
has a magic ring to it. 

Under these same conditions in World War II, 
Marines cut off from other units of the battalion 
would have been isolated because it would have 
been impossible for ammunition bearers to move 
forward. Thanks to the “flying egg-beater,” this 


: ene ‘ : 
KOREAN WAR has proved value of the helicopter. Hun- impossibility doesn’t exist today. 
dreds of wounded GI's owe their lives to the rescue 'copters The battalion commander, shortly after receiv- 
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ing the company’s urgent call for supplies and help, 
readily complied by loading the necessary ammu- 
nition aboard a helicopter which delivered it di- 
rectly to the isolated Leathernecks, enabling them 
to hold their positions until reinforcements arrived. 
The helicopter not only delivered the sorely needed 
ammunition but it also removed seriously wounded 
Marines to rear areas for treatment and evacuation. 

Thus it goes. The Marines, long famed for their 
versatility on land, sea (Continued on page 44) 


FRONT LINE transport is another ‘copter accomplishment. LEATHERNECKS of First Division in Korea welcome ey 
Here, Marine General Cates and his aide get ride to Hq. copter. It carries in supplies, carries out the wounde 


MARINES t th ( S h Q ntico tor 1 BS) t n f t 1 ield posi ion in maneuvers. his 
a e or ps cnoo n ud ge eady fe) assaul fe} orm ied : ; T 
load aboard a helicopter Ay Sore prio °o test Mari © elicopte Is well-known Piasecki HRP-| transport 
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RADIO, on left of Navion 260 panel (below), plays im- WEATHER CHART may show destination clear, but be 
portant part in X-C navigation; use it to check weather sure to have alternate airport in case unexpected happens 


NIGHT FLYING ability can add hours to your day and take business flying will find it pays to get checked out at 
the strain out of of trying to beat the sun. Pilots who do night. Being able to fly at night can come in very handy 


TOOK a friend of mine Here are flight tips on easier 


cross-country recently 

in my new plane. | 
was real proud of the 
ship and couldn’t under- 
stand my passenger’s very By J. A ? 
evident fidgeting. “Come 
on, Russ,” I said when 
we had landed at our destination, “what’s the mat- 
ter? Don’t you like the ship?” 

“T do like the ship . . . very much,” he replied, 
“but, frankly, your cross-country technique drives 
me crazy.” 

Strange as it may seem I was relieved. After all. 


AUTHOR and his companion did not fly an airliner, but modified airline techniques 


of waste motion. This 


cross-country contact flying saved quite a bit of time, 


compared to my custom- 
ary drawn-out meander- 


ing out of the pattern. 
PREVET TE AG soon as he he aoe 


of the pattern, he began 

a smooth climbing turn 

toward our heading. He used cruising speed in the 
climb. This made the climb shallow but resulted in 
our maintaining our speed almost from the take-off. 
Once cruising altitude was reached, Russ told me 
he had picked this particular altitude after getting 
the winds-aloft reports. I remembered his calling 
the airport weather sta- 

tion before we left the 


hotel. 


improved their cross-country speed and made the flight more profitable and more fun “No use plodding along 


my flying could be fixed. “Okay,” I replied, “I'll 
take a lesson; you show me on the return trip 


tomorrow.” 

He waved his arms at the gas truck. “We'll take 
the first step now.” The plane was gassed up, the 
gas bill paid and a receipt obtained. 

“Might as well get this done while we're waiting 
for our cab,” he explained. 

I saw the time saving effected the next morning. 
All that we needed to do was to line-check the air- 

plane quickly and step into the cockpit. After an 
2 engine check and warm up, we were ready for 
” take-off. 

Russ took the ship out of the traffic pattern at 

a slow cruising speed and with a minimum amount 
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down low if more favor- 
able winds can be found 
higher,” he told me. 

The altitude selected 
was 4,000 feet. Once the 
altimeter needle hit 4,000, 
it did not deviate. Russ 
took pains to get the ship 
trimmed exactly on cruis- 
ing speed in order that 
it might do the work for 
him in maintaining con- 
stant altitude and _air- 
speed. He explained that 
when you constantly 
change altitude you not 
only actually travel a 
ereater distance but do 
not maintain the best 
angle of attack. The angle 
of attack is important in 
that at the most efficient 
angle there is less drag 
and the propeller meets 
the relative wind at a 
more efficient angle. Even though your change of 
altitude is slight, over a period of time it can steal 
many minutes and make quite a difference in your 
time en route. 

I noticed that Russ’ choice of speed was exactly 
“recommended cruise.” I asked him if that was an 
infallible method of choosing cross-country cruis- 
ing speed. 

“On this ship, yes,” he replied, “but in some 
ships if you flew at the advertised cruise, you would 
radically shorten the life of the engine.” 

“Why is that?” I asked. 

“It’s a matter of sales appeal,” he admitted. 
“Though their planes may be the safest and most 
practical for many (Continued on page 46) 
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fire the REDS. 


Plannin 
flir Invasion? 


SOVIET IL-12 is one of most widely used military transports 
in Red Air Force service. It is powered by two 1,850-hp engines 


ANTONOV glider is one of Russia's heavy military gliders 
developed as aerial freight cars for airborne operations. 
The Yak-18 (/eft) is a light transport and crew trainer, pos- 
sibly could be used as glider tow plane, paratroop carrier 


By WILLIAM GREEN 


ORMATIONS of military transport airplanes tow- 
ing heavy gliders, and large-scale drops of 
parachute troops have now become regular fea- 
tures of the spectacular Air Parades held twice a 
year over Tushino airfield, near Moscow. Much 
to the gratification of assembled Muscovites and 
“fellow traveller” air attachés who remember well 
the huge Anglo-American airborne invasion of the 
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Channel Coast, these items indicate the Soviet High 
Command has not excluded the possibilities of mass 
airborne assault in the planning of its future 
strategy. 

Although these “shop window” displays give 
no conclusive evidence of what is going on within 
the vast structure of the Soviet military forces, 
recent evidence assembled by European Intelligence 
shows that the Reds are making their most strenu- 
ous effort yet to create an airborne army large 
enough to undertake decisive operations in the 
event of an open clash between East and West. 

A favorite Communist bogey of pre-World War 
II days was the vast paratroop formations said to 
be available in Russia, all set to inundate neighbor- 
ing states. The Russians, in fact, “invented” para- 
troops, forming the first small Red Army airborne 


TROOP GLIDER that may be designated KTs-20 is of all- 


wood construction; and carries 24 to 30 equipped troops 


ILYUSHIN 18 (IL-18) is believed to be a scaled-up ver- 
sion of IL-I2. It is powered by four 1700-hp ASh-82 en- 
gines, has range of 1,854 miles. The Shche-2 (right) 


is a twin-engine paratroop trainer and light transport 


formations way back in 1930. By 1936 these pre- 

liminary cadres had mushroomed into a sizeable 
force, unique by the standards of the time. 

British military observers who witnessed the 

Red Army maneuvers at Minsk in ’36, during which 

a drop was made in brigade strength, commented 

on the efficiency and toughness of the paratroops 

» employed and on the surprising lack of casualties. 

"These airborne troops were hand-picked men, the 

élite of the Red Army, and by the beginning of 

World War II, their num- (Continued on page 44) 
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LARK, a flak missile (Surface-to-Air) developed by Fairchild, 
is shown (above) on launching ramp. Anti-aircraft guided 
missle (right) zooms up in cloud of exhaust gas in firing test 


Neapon of Nar: 
he Guided Missile 


By BILL FRIEDMAN 


ne of the least understood of all the destructive 
vehicles in modern armory is the guided missile. 

The fables of its prowess have outstripped its 
development by a fantastic amount, enough to worry 
even those who are charged with the job of defend- 
ing the cloistered secrecy in which these develop- 
ments, perforce, must grow. If all the tall tales about 
guided missiles were true, one might believe that 
they could streak to the antipodes and locate an 
ill-starred housetop with an archangel’s accuracy, 


that they could course a bomber to its doom like 
some celestial staghound or dive like some super- 
sonic cormorant to spear a submarine hundreds of 
feet underwater. 

For obvious reasons, the details of guided-missile 
development are not public domain. However, if we 
have to live with this strange menagerie of flying 
things, it would be well if we all learned at least 
the A-B-C’s of the craft that made them possible, the 
language by which they are described and the poten- 
tial for good or evil that they represent. 

Professor Hermann Oberth, noted interplanetary 
rocket experimenter and the main designer of the 
German V-2 (A-4) missile defined a guided missile 
as an “unmanned vehicle moving above the earth’s 
surface whose trajectory or flight path is capable 
of being altered while in flight.” 

It differs from the ordnance rocket in that, after 
launching, its direction and sometimes its speed can 
be controlled in response to various kinds of human, 
mechanical or seeking-and-sensing guidance. 

Subject to this definition, the earliest guided-mis- 
sile system dates from about 1925. It was suggested 
by certain German scientists that an anti-aircraft 
system, more efficient than ordinary ordnance, could 
be developed by tracking the approaching aircraft 
with a searchlight and attacking it with a rocket 
rigged to follow the light beam. Selenium cells were 
to be fitted into the rocket’s four control surfaces. 
If the rocket deviated from the center of the beam, 
one control surface would be illuminated more than 
the other. This difference in intensity could, through 
a transmission system, be applied to the control sur- 
faces to aid in re-centering the rocket onto the beam. 
As long as the ground crew could keep the beam on 
the approaching aircraft, interception was inevit- 
able. 

The pre-war ancestors of the modern guided mis- 
sile, however, were interplanetary dreams for the 
most part. Dr. R. H. Goddard’s early work with the 
bi-fuel rocket engine in a (Continued on page 48) 


VIKING. (above) was developed by Martin Co. It is high-alti- 
tude single-stage research rocket. On this firing, it went up 
106.4 miles. German scientist Dr. Roth (below) now works for 
the U.S. government at its experiment station in New Mexico 


LOON is a Surface-to-Surface missile, a modernized V-| offering better guidance. Here, it is being launched from submarine 


DAY on a carrier begins early 
and, of course, starts with chow. 
Here, T/Sgt Leo thli (above, 
right) breakfasts with T/Sgt. M. 
|. Fredericks of Menlo Park, Cal. 
Twenty-seven-year-old Leo Ihli 
is a native of Sisseton, S. Dak. 


CHURCH services and prayer 
are daily need of fighter pilots 
and aircrewmen facing enemy 
action. T/Sgt. Ihli attends Rosary 
with other carrier men prior to 
the call to Flight Quarters and 
the ‘take-off against Commies 
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Flattop 
Fighter 


DAY in the life of a Marine Corps 
fighter pilot was recorded recent- 
ly when photographers mate sec- 

ond class R. G. Jenkins, USN, took 
pictures of T/Set Leo J. [hli, USMC, 
as he prepared to fly a combat mis- 
sion over Korea, and on his return 
to his carrier, USS Badoeng Strait. 

T/Sgt Ihli is a native of Sisseton, 
S. D., and he enlisted in the Naval 
Reserve for flight training immedi- 
ately upon his graduation from high 
school in 1942. In the meantime. 


FLIGHT QUARTERS station is in ready 


room. lhli makes notes during mission briefing 


SKYWA) 


PILOTS, man your planes! 


T/Sgt. Ihli flies Corsair Num- ron mates knocks 

ber 5. On the “cat,"’ he is tant Communist supply area in 
set to go for another air Seoul. After almost daily air 
strike against Chinese Commu- blows by both Marine and Air 
nist strongholds in N. Korea. Force fighters, Seoul was taken 
Ihli won his wings in 1947 by the U.N. ground 


MISSION accomplished, Ihli makes a “Roger pass’ 
and prepares to take "Cut'' signal from the LSO 


Leo’s father had joined the Marines and was 
commissioned a captain. When the Navy ac- 
cumulated an excess of pilots before young 
Leo could finish his flight training, the Navy 
honorable discharged the boy, but a month 
later he enlisted in Captain Leo’s Marines and 
again applied for flight training. This time he 
went all the way, and in 1947 the gold wings 
were pinned on his shirt. When T/Set [hli’s 
squadron was alerted for Korean action, it 
was based at El Toro, Calif. Since arriving in 
Korean waters, Leo has flown almost daily 
missions against the Commies. th 


HAND TALK is universal pilot language. Here, 
Leo and another fighter pilot talk over the mission 
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ATTACK by thli and his squad- 


NAVY pilot V. F. 
Martensen§ (right), 
at the controls of 
a Twin-Beech, con- 
tacts the tower for 
taxi and take-off in- 
structions. At end of 
transmission, it will 


be closed with “Out,” 
not "Over and Out" 


TOWERMEN con- 
trol air traffic from 
their perch atop this 
steel structure (left), 
and have no love for 
airmen who leave 
keys open, who gar- 
ble messages, use 
fancy oral didoes 
and clutter up the air 


Over...Bu 


By W. P. GREELEY 


Aircontrolman, USN 


VERY once in a while a movie comes along in 

which the pilot of an aircraft seems to be 

having a tough time contacting the control 
tower at the airport where he intends to land. Gen- 
erally, the tower operator himself seems to be 
having quite a time of it—beads of sweat appear on 
his forehead, he gets tangled up in his earphones, 
and screams in high falsetto tones, “Come in, 
please.” A look on his face seems to say that he, 
personally, has given up ail hope of ever hearing 
from the pilot again, much less ever seeing him. 

We protest! “We” are that small group of indi- 
viduals who make a living controlling air traffic 
from an airport control tower. From what we have 
heard, the fellows who operate radio range stations 
for CAA feel the same way. 

Recently, [ read an aviation story in a well-known 
national weekly. The author did a fairly respectable 
job from a technical standpoint, but along toward 
the end of the piece the “hero” had occasion to call 
another plane on the ground. So, does he say—as 
any pilot halfway checked out on radio procedure 
would do—‘NC so-and-so, this is NC so-and-so, 
over.” He does not! Instead, our “hero” clutters up 
the air with a lengthy discussion of everything but 
the color of the instrument panel, and ends up with 
“Come in, Joe Doaks, over and out.” 


28 


To the layman this complaint we are making may 
seem slightly ridiculous. It may amaze some people 
to know that there is a definite set phraseology 
which is approved by the FCC for air-to-ground 
communication, and it does not include “Come in, 
please.” A transmission is ended with the simple 
word “Over,” if it is intended that the person trans- 
mitting is to stand by for a message from the other 
party concerned. If, on the other hand, no further 
communications are anticipated in the near future, 
the message is ended with “Out.” That’s all. Not 
“over and out,” as Hollywood and some magazines 
would have civilians believe. Just plain “Over,” or 
just plain “Out,” but never the two combined. 

Usually, a control tower is a busy place. We 
try to keep our conversations with pilots down 
to just the information requested. While we try 
to guard against being too telegraphic, we are 
too busy to sweat out any one aircraft after we have 
given the pilot take-off or landing instructions. 
After all, the pilot had to be a pretty smart character 
to get through cadets and start flying for the Navy, 
Air Force, or what have you; and we assume that 
he knows what he is up to. 

Fiction stories and movies would lead the public 
to believe that once an airplane is above an 
overcast it is a dead duck. Nothing could be 
farther from the truth. In fact, once a pilot starts 
a standard range approach, or is talked in by 
GCA, he is as safe as he would be in his mother’s 
kitchen; provided, of course, he doesn’t forget 
everything that has been (Continued on page 54) 
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Not OUT 


WIDGEON pilot (left) 
contacts control tower at 
LaGuardia Field, N. Y. 
for ATC clearance. He 
will do himself and tower 
a favor by repeating 
clearance verbatim, then 
closing transmitter after 
he has finished talking 


AIR TERMINALS that 
are busy employ more 
than one aircontrolman. 
One controller handles all 
ground traffic, while an- 
other concentrates on in- 
flight traffic. The two 
towermen usually alter- 
nate to relieve the strain 


AIRCONTROLMEN for the Navy, here on duty at NAS 
Whidbey Island, are author Greeley (/eff), and L. E. Johnson 


FOLLOW ME reads the sign on the door of this Piper Super 
Cub (above), one of a fleet of Cubs now on constant pa- 
trol around the Hanford, Washington, atomic energy works. 
The Cubs ride herd on suspicious cars in the vicinity 


NORTHROP INSTITUTE students put the finishing touches 
on a unique four-burner turbojet designed and built by the 
boys in training at the California school. The engine fea- 
tures an unconventional centrifugal compressor arrangement 


PANTHERS knife through skies 
over the sea of Japan near Korea. 
These Grumman F9F's are based 


aboard fast carriers of Task 
Force 77 and have been striking 
swiftly in attacks against Reds 


Ar \ews 


CESSNA 190 (left) belongs to 
Dr. A. E. Scotoni, well-known Swiss 
sportsman and businessman. This 
photo was taken by a pilot in an- 
other Cessna as both planes flew 
alongside 14,000-footJungfrau peak 


SKYWAYS 


THUNDERJETS presented to the 
French Air Force by the U.S. 
are shown here lined up along 
a runway at the Reims airfield 


NON-STOP RECORD, Los An- 
geles to New York, was recently 
set by Max Conrad in his Piper 
Cub. Time: 23 hours, and 4 minutes 


COMETS fly in echelon forma- 
tion above clouds. These  all- 
jet airliners are soon to go 
into regular BOAC air service 
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Operation 
Umbrella 


AIRMEN of the 53rd Fighter-Bomber Squadron 
run for their planes on a "two-minute" alert 
to intercept "enemy's" raiding aircraft in area 


MECHS take it easy in front of a line of 
F-84's just prior to the opening of "Opera- 
tion Umbrella.'' F-84's are Republic-built jets 


: eims, France: Members of 
Lt. Col. Curran L. Jones’ 
53rd Fighter-Bomber F-84 

Thunderjet Squadron recently 

staged “Operation Umbrella” in 

the North Atlantic Treaty Organi- 
zation’s three-day exercise. The 
maneuver, first under the new 

Supreme Headquarters of the Al- 

lied Powers in Western Europe, 

utilized about 500 planes of the 

United States, England, France, 

Belgium, Denmark and the Neth- 

erlands, in a bomber attacking 

force which was to be intercepted 
by jet fighters. These photo- 
graphs were taken during the 
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scramble” alert. ots 


ALERT message that has just come over radio- 
teletype is checked by Major L. Webber, of 
Riverside, Cal. Sgt. (left) is Harvey Hall 
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RADIO operator Sgt. 
R. D. Mead (left) 
of Friend, Nebraska, 
mans a_ high-fre- 
quency mobile radio 
at a temporary base 
to maintain contact 
with the "Defense" 
Forces Headquarters 


PILOT Lt. Donald C. 
Smith, of Marysville, 
Ohio, munches sand- 
wich in his cockpit 
at ready line await- 
ing take-off signal. 
Mechanic at right 
is Sgt. James Ship- 
man, St. Joseph, Mo. 


THUNDERJET is now in quantity use in European theater JET FIGHTER (below) begins its take-off during the 
of operations. The jet-powered F-84's are now being de- Alert for bomber interception in “Operation Umbrella’. In 
livered to nations of the North Atlantic Treaty Organization foreground is an Air Force ammunition dispensing truck 
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"A 


good pilot is part of the plane he flies ... a Dilbert's only part of a flyer" 


SKYWAYS 


The Sins of Omission—Dilbert 
made a normal take-off in his twin- 
engine cargo job, then found he 
couldn’t retract the port wheel. So 
he decided to lower the gear again 
and land to find out what was 
wrong. So far, so good. 

The right wheel and the tail 
wheel lowered and locked easily, 
but considerable pumping was nec- 
essary to get the left wheel locked. 
While circling the field, Dilbert 
tried to lower his flaps manually, 
but could get them down only 10°. 
He decided to make a no-flap land- 
ing in order to save the remaining 


By S. i. Warner 
and R. Oshorn 


responsible for the accident. The 
boss admitted that Dilbert han- 
dled the emergency correctly as far 
as he went, but loudly insisted he 
didn’t go far enough. 

It seems this airplane was 
equipped with an emergency brake 
system and, as the boss pointed 
out with considerable heat, “It was 
installed for exactly such an emer- 
gency. But it isn’t worth a damn 
unless used.” 

The net result of all this was the 
terse and clearly to the point ad 
suggested for display in an early 
issue of a magazine: 


hydraulic pressure for braking. Still on the ball. © POSITION WANTED—Pilot with 950 hours flight 
During the landing run, his flight engineer time. Can and will fly anything anywhere. Wealth of 
pumped continuously on the hydraulic pump in an experience with emergencies. Box 10, SKYWAYS, 


effort to maintain brake pressure. 
Good, good! But the brakes failed 
completely about 250 feet short of 
the end of the runway. The plane 
nosed over when she hit soft sand. 
Oh, oh! Not so good. 

The airplane wasn’t demolished ; 


10 days and $5,000 later it was 


or phone and ask for Dil. 


Take Oxygen —Not Chances 
—Some people don’t understand 
all they know about using oxygen 
in airplanes. For instance, they 
can’t seem to get it through their 
brainpans that it is necessary to 


back in the air. Only this time Dilbert was not the “take” oxygen above 10,000 feet; above 5,000 at 


pilot. Much to that young man’s surprise and cha- _ night. . | 
erin, his boss claimed that he, Dilbert, was entirely “Don’t be silly,” they (Continued on page 50) 
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Sao 


TAYLORCRAFT TOURIST is a four-place personal plane powered by 145-hp Continental engine. Deliveries start in about 90 days 


ith today’s emphasis on military aircraft, it’s slim-picking for the 


private pilot anxious to see new personal planes on the market. 
However, here are two that hold much promise for the future. The 
Taylorcraft Tourist (above) is a four-placer powered by 145-hp Contin- 
ental engine. It has top speed of 125 mph, lands at 36 mph, has cruising 


(115 mph) range of 500 miles, and is resistant to spins and stalls (will 
even climb at a low 28 mph). Cost: $5,950. 
A few years ago private pilots in the U.S. were enthralled by the 


e e French jet Fouga Sylphe (formerly called Cyclone). That same company 
has come up with another jet private plane, this one a twin-jet Gemeaux 

(Twin-Mustang, French style). Powered by two Pimene engines develop- 

| ing 240 pounds static thrust, the Gemeaux cruises at 186 mph (124 mph 

on one engine), has a two-hour range. hp 


FOUGA GEMEAUX is a twin-jet sportplane now undergoing flight tests in France. It is powered by two Turbomeca Pimene jet units 


FOS rags 
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-IGHT PHOTO shows off sleek lines of the English Electric Canberra Mk 2 bomber powered by two Rolls-Royce Avon jet engines 


lesion Report: Canberra 
(Continued from page 12) 


pes were B. Mark 1’s: two-seat high-alti- 
de tactical bombers equipped with compre- 
‘asive radar bombing aids in the nose. 
ewever, delays in the production of the 
cessary radar led to the development of 
e B. Mark 2 version in which a third crew 
ember, a bombardier, replaced the nose 
dar. This variant is now rolling off the 
svlish Electric assembly line at Preston in 
. ever-increasing flow, and the first RAF 
mberra light bomber units are now receiv- 
« their planes. Other British plants, includ- 
g A. V. Roe, Short Brothers and Harland, 
1d Handley Page, are tooling up for the 
ass production of the Canberra. 

The most recently revealed version of the 
moberra is the P. R. Mark 3, a high-altitude 
ietographic reconnaissance airplane. Cur- 
ni reports indicate the development of still 
other model: a heavily armed attack ver- 
m, concrete evidence that the Canberra's 
sment is the sky, irrespective of altitude. 
The version to be produced at Glenn L. 
artin’s Baltimore plant as the USAF B-57A, 
}t be a heavily armed night-intruder plane. 
alike the present British production ver- 
yn, it will probably be a two-seater and it 
likely that American-built J-65 Sapphires 
Il replace the Avons presently installed. 
Within the framework of the British Air 
inistry Specification B.3/45, W. E. W. Pet- 
- and his design team evolved an airplane 
at was thoroughly rational in concept. 
ithout resorting to marked wing sweep- 
ck, high wing loadings or futuristic ap- 
arance, they achieved a triumph in clean 
rodynamic design that puts to shame many 
asent-day jet fighters. The question of 
eepback was, naturally, given very serious 
ought, but its advantages were found to be 
- outweighed by those inherent in the type 
wing chosen. For an airplane of the Can- 
“ra’s_ size, wing turbojets would largely 
llify advantages gained from wing sweep, 
d the low-speed flying characteristics re- 
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quired by the Specification could not have 
been attained. At this point it is of interest 
to note that the critical Mach number: of 
the wing has been very considerably ex- 
ceeded on numerous occasions without the 
usual concomitant pitch change. 

Structurally, wing thickness of the Can- 
berra was virtually determined by the neces- 
sity to stow the mainwheels of the undercar- 
riage in the wing. Consequently, aspect ratio 
was influenced by the required wheel-stow- 
age depth and the aerodynamic factors set- 
ting an upper limit to the thickness/chord 
ratio. The aspect ratio chosen was 4.3, the 
span loading approximating roughly that 
used for modern jet fighters with an aspect 
ratio around 6. 

Wing design of this kind offered numerous 
advantages: a very high degree of maneu- 
verability, especially at extreme altitudes, 
was afforded; low-speed handling, approach 
and landing characteristics are of an unusu- 
ally high order, and the stall is gentle and 
completely viceless. The speed ranges attain- 
able are superior to any comparable airplane 
in the world. 

The airfoil section of the Canberra is a 
modification of a German contour, designed 
to give a reasonably high critical Mach num- 
ber without sacrificing high controllability. 
The symmetry of the mainplanes avoids vio- 
lent pitch changes when the critical Mach 
number is exceeded. 

The wing is of monospar structure with a 
sectional rear wall. An unusual design fea- 
ture is that no conventional center section is 
employed, the wing spars being joined by a 
bridge member spanning the fuselage, fork/ 
lug style connections being made direct to 
the boom ends with double horizontal pins, 
top and bottom. Inboard of the Avon nacelles 
and forward of the main spar, the wing struc- 
ture is, in reality, a faired stowage box which 
houses various auxiliaries and the main un- 
dercarriage members. 

Wing leading-edge structure comprises 
main ribs with plate webs and extruded 
booms, flanked on either side by smaller sub- 
ribs. The skin-strengthening extruded string- 


ers run intercoastal to the main ribs and 
over the sub-ribs, and the manner of attach- 
ing the stringers to the sub-rib booms is 
unusually clever. This comprises a miniature 
eye-bolt, pivoted to the stringer web and 
screwed to a small anchor cleat, riveted to 
the rib. The main chordal ribs between the 
main spar and the rear wall, or auxiliary 
spar, have plate webs and extruded T-booms. 

The control surfaces are  flat-faced 
“wedges.” A certain aerodynamic penalty 
must be paid by these owing to the lack of 
chordal curvature, but this penalty is negli- 
gible and of little consequence when com- 
pared to the advantages afforded by such sur- 
faces in allowing for a high standard of in- 
spection during manufacture; the simplicity 
of manufacture of these should also be taken 
into account. Both the inner and outer wing 
trailing edges are single-skinned on pressed- 
sheet ribs over the retraction recess for the 
split flaps. 

The aileron shrouds are unusual in that 
the shroud surfaces are of wedge section with 
the feather edge forward. This is piano- 
hinged to the sub-spar booms, the shroud gap 
being adjusted by shims under the stops of 
the adjustment points at each end and in 
the center: this system being employed as a 
result of a conviction that aileron effective- 
ness is largely dependent upon the quality 
of the shrouding. 

The clean wing/fuselage junctions, abso- 
lutely free of fillets, are a remarkable exam- 
ple of the thought that has gone into every 
detail of the Canberra's design. The use of 
fillets is, in any case, almost habitual nowa- 
days. In reality, fillets are a compromise with 
inefhciency and it is refreshing to see that, 
when properly designed, an intersection rela- 
tionship such as that used by the Canberra 
does not require the assistance of fillets. 

Most of the Canberra B. Mark 1 proto- 
types were fitted with the 6,000-pound thrust 
Rolls-Royce Avon R. A. 2’s which gave a spe- 
cific fuel consumption of about 1.00 lb/hr/Ib. 
But the production Canberra B. Mark 2’s and 
P. R. Mark 3’s at present rolling off the as- 

(Continued on page 38) 


Rough-Field Landing Gear 


ea designer G. Bonmartini has developed a tandem landing gear for 
aircraft, in this instance a Piper Cub. Known as the Bonmartini Tubular 
Track Landing Gear, it enables a Cub to be taxied over a pile of stones 
on a landing field (below) as well as other natural dangers facing a 
pilot who has to land on unprepared ground. The flexibility of the 
pneumatic rubber track of the gear can be seen in the photo above. 


Design Report: Canberra 
(Continued from page 37) 


sembly lines have 6500-lb thrust Avon R. A. 
3’s. Continued development of the Avon has 
led to further thrust increases and later pro- 
duction Canberras will probably have Avons 
of more than 7,000-pound thrust. 

The Avon turbojet is so compact, even by 
normal axial standards, that it is housed en- 
tirely forward of the main spar. Some com- 
pensation for the cut-out in the spar web to 
accommodate the jet pipe is obviously nec- 
essary and this is given by the use of mas- 
sive, cast bridging-rings which are through- 
bolted on the front and rear faces of the 
spar. The arrangement of the front attach- 
ment—swing-link tie-rods depending from 
hemispherical cup-fittings and pivoted to 
truss beneath the compressor casing—permits 
lateral and axial expansion movement of the 
engine forward of the main mounting points; 
axial expansion rearwards being accommo- 
dated in the jet pipe tunnel. 

Drive from the Avons is transmitted to a 
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Rotol Rolls-Royce auxiliary gearbox mounted 
in each wing leading edge: that on the star- 
board side having a generator, Lockheed 
pump and Hymatic compressor; the postside 
gearbox, in addition to its generator and 
hydraulic pump, has a Marshall cabin blower 
in place of the Hymatic compressor. 

The removable cowlings of the Avons con- 
sist of a front cowl secured on a hoop and 
attached over the leading edge, main top and 
bottom removable panels and an underside 
service panel secured by four flush toggle 
fasteners which can be quickly removed to 
provide access for engine inspection and ad- 
justment. Engine changes are accomplished 
by removing the detachable cowlings and 
lifting the engine bodily on a sling. Owing 
to all the auxiliaries being mounted on the 
previously mentioned gearboxes, there are 
very few connections to be broken down. 

In marked contrast to the low aspect ratio 
wing, the Canberra’s fuselage gives the im- 
pression of being inordinately slim whereas, 
in actual fact, the diameter of the central 
portion is no less than six feet. 

Considerations of cabin pressurization led 


_to the adoption of a circular section. Wherea 


the central fuselage trunk is a parallel cylin 
der, the forward nose section has been de 
signed as a symmetrical ellipsoid althoug! 
the circular section is maintained. The majo 
axis of the body is inclined downwards, thu 
increasing the pilot’s field of vision. The axi 
of the rear fuselage is actually a large-radiu 
upward cuive so that, while the circular sec 
tion continues, the “spine” of the rear fuse 
lage is a straight continuation of that of th 
central trunk portion. The “keel” line grace 
fully curves upwards to the tail cone, thereb: 
affording appreciable ground clearance in : 
tail-down landing. 

In conformity with the external design o 
the Canberra, a very high standard of in 
terior layout is provided the crew. The nos 
of the present British production model, thi 
B. Mark 2, has a transparent plastic nos 
fairing with an offset bombardier’s sightin, 
panel, but this will be deleted on the B-57/ 
version. 

The pilot’s canopy is one of the Canberra 
outstanding features. This is a double per 
spex dome, the %g¢-inch thick outer skin 0 
which is separated from the *4¢-inch inne 
skin by a %-inch cavity which is aspirate 
through twin packs of activated alumin 
desiccant. The anchorage of the canopy i 
provided by explosive bolts, so that th 
canopy can be jettisoned in an emergency 
Its base width is 4 feet 6 inches, and it 
length is 4 feet 10 inches. A pair of sub 
merged aerials are embodied in the canopy 

On entering the cockpit, via the floor hatel 
in the starboard side, one is immediately sui 
prised by the workmanlike arrangement an 
the amount of space available to the crew 
Settling into the pilot’s Martin-Baker ejecto 
seat, one finds that all instruments an 
switches are very neatly arranged. The con 
trol column is of “spectacle-headed” type 
The machmeter is installed immediately fo1 
ward of the “stick,” with the blind-flyin 
panel and engine-instrument panel on eithe 
side; auxiliary service instruments are in 
stalled on the right of the engine-instrumen 
panel. Tailplane incidence control and ind. 
cator, and the main engine switches are fitte 
beneath the blind-flying panel, while the fue 
cocks and throttles are installed at the fo1 
ward end of an inclined shelf, left of th 
seat, together with flap-operation, rudde 
trim, bomb-door operation, hood jettison ani 
control-column release switches. 

The navigator’s ejector seat and table ar 
positioned aft of the pilot, with a jettisonabl 
fuselage-roof section, incorporating a perspe 
lighting panel, forming an escape hatch. I 
order to give the necessary clearance in 
seat ejection, the bulkhead carrying the navy 
gator’s seat slopes some 20° backwards. Th 
bulkhead is the rear diaphragm of the pre 
sure cabin and for this reason (plus the fac 
that it carries seat loads and acts as a 
anchorage for the nosewheel leg) it is heavil 
grid-stabilized on its after face. The  frot 
and center fuselage sections join up som 
two feet aft of the pressure bulkhead. Th 
joint is closed with another bulkhead. an 
between this and the pressure diaphragm > 
the nosewheel well. 

The master unit of the autopilot, oxyge 
bottles and the hydraulic system reservo 
are stowed above the wheel well. and o 
either side of the well are (starboard) th 
ground/flight switch, the ground supp: 
socket, voltage regulators, etc., and (port 
VHF equipment, the air bottle and pre 
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ization silencer and the Vokes hydraulic 
sr. Access to these compartments is gained 
panels in the roof and sides. Accumula- 
; are installed between the front/center 
elage-joint bulkhead and the forward 
nb-bay wall. 
"he bomb-bay doors, which are 22 feet 3 
hes in length, are so designed that, to 
n, they retract upwards and thus avoid 
flow disruption occasioned by down- 
nging doors. A forged bracket, centrally 
oted to the fuselage, is bolted at each end 
both doors, and vertically-mounted jacks 
zach end contract for door opening; as the 
ks close, the doors are raised, each being 
yported in three roller guide tracks. 
"he massive bomb-bay roof structure is 
It up on transverse beams of plate webs 
h extruded L-booms to which intercostal 
nel beams mate fore and aft forming a 
d skeleton which carries the tank bay 
x plating. The tanks themselves are bag- 
e crash-proof units but their capacity is 
ject to security restrictions. These tanks 
| be supplemented by jettisonable wing-tip 
ks. 
\bout 2 feet 3 inches past the rear end of 
bomb bay, the rear fuselage section joins 
with the center section. The rear fuselage 
a simple semi-monocoque, the channel 
mes of which are notched for the extruded 
tringers. The fin posts are attached to 
ir-shaped semi-diaphragm frames which 
e over from the channel frames at the 
reme rear fuselage. A flat deck forms the 
reme tail of the fuselage, across which 
ses the tailplane which is anchored in pin- 
ats to the rearmost pear-frame. 
ike the wing, the tailplane of the Can- 
ra is of relatively low aspect ratio, and 
characteristics are such that, within the 
pective limits of performance and travel, 
airplane is completely stable for all con- 
ons of altitude and cg position. A 10° 
iplane dihedral gives freedom from jet ex- 
ist influence and reduces assymetrical tail 
d when flying with one turbojet out. 
fhe tailplane is built on a trapezoidal 
iter-section, the front wall of which is a 
ssive light-alloy casting uniting the spars. 
sically, the tailplane spars are similar to 
se employed in the wing, and chordal ribs 
plate webs are set normal to the spars 
1 notched for the stringers. The port ele- 
er is fitted with a spring tab while that 
starboard has a normal balance tab. 
tn English Electric linear actuator for 
ying tailplane incidence is housed inside 
tailplane center section. This actuator in- 
es irreversibility of control under any 
idition of flight; the variable incidence 
ing positive control at high Mach num- 
Si 
The fin is unusual in that it is made of 
od, although normal spar and rib con- 
action is employed. Submerged aerials are 
bodied in the structure. 
Massive, forged triangulated anchorages 
the mainwheel legs are fitted at the out- 
1rd rear corners of the front part of the 
er wing in conjunction with the main 
r, The main undercarriage units are of 
glish Electric design and the heads of 
“oleo legs are carried at such an angle 
t,7in retracting, the wheels are raised with 
forward swing to enter the wells in the 
1g leading edge. The flush-fitting under- 
riage doors are actuated by a separate 
k through sequence valves and include 
gle-operated positive latch-lock devices. 
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The nosewheel assembly has its leg pivoted 
to a pair of forged brackets bolted on the 
rear face of the pressure bulkhead, the radius 
strut and jack head being attached to the 
front/center fuselage-joint bulkhead, the 
twin-wheel unit retracting rearwards. 

The Canberra’s debut in the United States, 
coming as it did immediately after a record- 
breaking trans-Atlantic flight, could not have 
been arranged more spectacularly, with col- 
umns in the newspapers recording how the 
bomber was flown across the Atlantic with- 
out recourse to flight-refueling: the first jet- 
propelled airplane to perform this feat. The 
flight, more meritorious in having been made 
from East to West in face of strong head- 
winds that were encountered even at heights 
of 40,000 and 45,000 feet where the Canberra 
cruised, proved irrefutably that the airplane’s 
performance and capabilities do not belie 
its aesthetic contours. 

The trans-Atlantic Canberra, serial-num- 
bered WD932 and carrying -wing-tip and 
bomb-bay auxiliary tanks—the capacity of 
which have been the object of conjecture on 
both sides of the Atlantic—flew roughly a 
Great Circle course, not employing the pres- 
sure-pattern technique. Her track passed near 
two weather ships, one British and one Amer- 
ican. The distance was 1800 nautical miles 
(2100 statute miles). Before take-off, the 
pilot, who was not allowed to divulge pre- 
cise details of his airplane’s performance, 
did say that each increase of 50 knots in 
headwind speed would add about half-an- 
hour to his flying time. 

The rest of the story is well-known to our 
readers. The Canberra landed, having flown 
against strong headwinds, beating the pre- 
vious best time for the Ireland-Gander trip 
(by a Pan American Constellation in 6 hours 
40 minutes) by some two hours. 

Ranking high among the most maneuver- 
able jet airplanes in the world, the Canberra 
possesses an excellent turn of speed—the 
maximum speed of the Canberra B. Mark 2 
is well in excess of the 580 mph quoted by 
some of our contemporaries, and its amazing 
climb and roll rate belie its 46,000 pound 
all-up weight. 

When the B-57A goes into service with the 
USAF, taking over the duties now under- 
taken by the B-26’s in Korea, it will form a 
fitting compatriot to the F-86 Sabre, F-84 
Thunderjet and B-47 Siratojet. +h, 


Data for the Canberra B. Mark 2 and P. R. 
Mark 3. 


SPAN Peek LE ea 63 ft 11.6 in 
15 ft 6.9 in 


Aspect Ratio .. 


T/c ratio: 

Root 

Tip 
LUT CN COM erica ART eR ones Teas Oe 
| ATLA RP eRe Mecca eS 66 ft 3 in 
GrOSsSwW IM e Aled ere testes 960 sq ft 
Standard Mean Chord vivscerecscseccecscserssss 15 ft 
Dihedral: 

hiyiGr CUOD) csoxsneeeh acerca eee OM 

AOTLP CUED) comccoseDoer cecde eae 4° 2)’ 
Tailplane Span 27 ft 4.9 in 


Tailplane & Elevator Area (gross) 171.1 sq ft 
Tailplane dihedral on Chord Plane............ 10° 

Tailplane incidence: 
GNOr nial) one rt tearce weenie plus 1° 
CRaT Be) Tscsscee teres Maximum plus 1° 52’ 
Minimum minus 3° 52’ 


Gross Fin and Rudder Ared.............0.0+ 71.22 ft 
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ment is to prove, if he can, that the injured 
person himself was contributing to the cause 
of the accident by some negligent act of 
his own. 

In addition to this liability of a pilot for 
the injurious results of his negligent oper- 
ation, the owner of a rented or borrowed 
plane may also be in for a trouncing in 
court for the same negligent act that the 
pilot pulled off. This responsibility of the 
plane owner, however, is greatly qualified 
by conditions. 

Within the range of present legal rules, 
the owner of a plane who either hires or 
loans it to another to operate for his (the 
pilot’s own purposes) may be summoned to 
court and required to pay damages to the 
pilot if he survives an accident or to his 
heirs if he succumbs, only under these con- 
ditions: His liability will accrue if, at the 
time of renting or lending the plane, the 
owner knew of defects or lack of repairs of 
the machine, or was ignorant thereof by 
reason of his negligent failure to properly 
inspect the vehicle and have necessary re- 
pairs made. Jt must, of course, be a fact that 
the pilot himself was ignorant of any defect, 


and that the accident resulted directly from 
the defect or lack of repairs. 

An instance highlighting these legal prin- 
ciples was threshed out in the Maryland 
courts. A young fellow holding a license, 
with 300 to 400 hours to his credit, rented 
a plane for an hour from a flying service 
company. The plane had two gasoline tanks, 
and a selector valve. x 

just previously, the plane had been rented 
to another who had been up some 45 minutes, 
using gas from the left tank. When this 
pilot came down, the selector was on the 
left tank, then practically empty, the right 
being full to its capacity of 22% gallons. He 
said to the pilot who was about to go up 
with a student pilot in the rented plane, “The 
gas tank is practically empty; switch it.” 
The pilot answered, “Okay,” and took the 
controls, the student getting into the back 
seat. Up about 900 feet, the motor “started 
to cut and miss.” The pilot shouted to the 
student to work the wobble pump, which the 
latter began to do energetically and kept it 
up. However, the engine stopped completely, 
and the plane crashed, killing the pilot and 
injuring the student. The victim, while work- 
ing the controls, had neglected—or forgetten 
—to switch to the full tank of gasoline. 

A lawsuit against the flying service com- 
pany in behalf of the widow and a child of 


French tlurricane 


alled Ouragan (Hurricane), this single-place interceptor-fighter is 

the first jet aircraft design to go into production in France. Slated 

for the French Air Force, it is powered by an Hispano-Suiza-built 
Nene of 6200 pounds static thrust. The Ouragan is of all-metal construc- 
tion with a tricycle landing gear (nose wheel retracts forward and main 
wheels inward). The Nene is located at the rear of the fuselage. Arma- 
ment consists of 20-mm cannon in the nose and rockets under the wings. 
Note the fuselage dive brakes in open position just behind insignia. The 
Ouragan has a wing span of 39.9 feet, is 35 feet long, has a gross weight 
of 12,320 pounds and an empty weight of 7,250 pounds. Top speed of this 
French jet is 600 mph, has 700-mile range, and an 8,000 fpm rate of climb. 
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the pilot followed, with a charge that the 
company had rented him a plane that was 
defective in some way, and that the defect 
had caused the crash. The claim was that the 
defective condition had caused the vehicle 
to use an abnormal amount of gas which 
was soon exhausted. But the court concluded 
that the accident was not caused by any re- 
missness or neglect on the part of the flying 
service and it, therefore, was absolved of 
liability. 

It is another important edict of the law 
that the owner of a rented or borrowed plane, 
who has not neglected to keep the machine 
in reasonably safe condition for operating, 
cannot be held responsible to third persons 
for the injurious results of accidents growing 
out of the pilot’s negligence or incompetence, 
unless under the particular circumstances 
he was actually the agent or employee of the 
owner. 

A- Massachusetts case illustrates this. A 
flight instructor had his own plane in the air 
with a girl student. Another pilot, Finley by 
name, was aloft in the vicinity at the same 
time, flying an airplane he had rented from 
a service company. The devil or some other 
nefarious influence got into Finley and 
prompted him to pull off a few flying capers 
intended to interfere with the instructor 
and his student, and to cause them annoy- 
ance and confusion in the serious business in 
which they were engaged. 

In his sordid performance, Finley dove 
toward the other plane with frightening ap- 
proaches and threats of collision, which he 
kept up to such an extent that the girl stu- 
dent became terrorized. Finally, in her 
alarm at one of his approaches, she screamed, 
“Here he comes!” instantly seized the con- 
trols then in the instructor’s hands, and 
froze to them until the instrucior’s plane 
went into a spin and crashed, causing death 
to the girl and injury to her instructor. 

The company-owner of the plane rented 
to Finley was sued by the girl’s parents and 
by the instructor, the owner of the other 
plane, for damages on the claim that it 
was responsible for his (Finley’s) perform- 
ance. But the court, while ruling against 
Finley himself, merely dismissed the charge 
against the service company with the mean- 
ingful remark: “There was no_ evidence 
whatever that Finley was operating the 
plane ef the corporate defendant as its 
agent, or in its behalf, or otherwise than 
for his own benefit as the hirer of it.” 

In another illustrative instance, “B’” was 
an ex-soldier learning to fly as a part of the 
veteran’s training program. For his use in 
this program, the government hired a plane 
from a service company, and paid the tuition 
for the flight instruction. 

One day “B” went to the airport and was 
accompanied by a friend whom he intended 
to take up. Since the government would not 
pay rent on the plane if a passenger were 
carried, “B” paid for it himself, and he and 
his friend took off. They flew over the town 
twice, and then to their own neighborhood. 
flying low so they could identify their own 
homes. 

Suddenly, the engine went dead. The plane 
nosed down and crashed, plunging into « 
house. It caused death to the pilot and in 
jury to his friend. 

The friend sued the owner of the service 
operation that had rented the plane to the 
pilot. He wanted compensation for his in 
juries which he charged to have been oc 
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casioned through some defect of the engine. 
When the friend was unable to prove his 
charge, the plane’s owner was cleared of 
responsibility for the crash. 

“W,” a young flying enthusiast who was 
trying for his pilot’s license, held a student’s 
permit which allowed him to rent and fly a 
plane. Not having a pilot’s license, he was 
not authorized to take a passenger on a 
flight. Nevertheless, he went to a flying serv- 
ice company and rented one of its planes 
for a three-day period, intending to fly to 
another city to attend a fraternity convention, 
taking along a brother-member for the 
function, 

During the trip, something went wrong 
and the plane crashed. The pilot was killed, 
and his young companion gravely injured. 
The parents of the injured boy brought the 
flying service company into court seeking a 
judgment for damages against it because of 
his injuries. They claimed liability against 
it on these specific grounds: That “W,” the 
student-pilot, was reckless, irresponsible op- 
erator of a plane; that the company knew 
he was of that character; and because of 
this knowledge it should have anticipated 
that he would have committed negligent acts 
such as caused the crash; and that the law, 
therefore, made the company liable for the 
dire results, which it could have prevented 
by refusing to rent the plane to him. 

The court sided with the boy’s parents in 
all of these charges except one—the litigants 
did not prove that the service company at 
the time of renting the plane knew that “W” 
was a reckless and negligent operator. “One 
who rents an airplane to a known reckless 
operator,” was the gist of the court’s ruling, 
“is liable for any damage which reasonably 
and proximately results from the reckless 
handling of the plane.” ‘ 

“But,” the court continued, “there is no 
evidence that the service company could have 
reasonably anticipated that “W” would take 
the passenger up in the plane while he had 
it rented, in violation of the rules of the 
Civil Aeronautics Board, or that he would 
endanger his flying career by having his 
student’s permit revoked while trying for 
his pilot’s license.””’ The court accordingly 
exonerated the service company from legal 
blame. 

The foregoing specific cases which have 
been aired in the courts demonstrate how 
the legal rules of financial liability or of 
exemption from liability are applied to pilots 
as well as owners of planes when pilots op- 
erate rented planes, and damaging or in- 
jurious accidents occur during the operation. 
To re-state these rules in a sentence or two 
for emphasis, the principal ones are these: 
A pilot guilty of negligence while in control 
of a rented machine is liable for all property 
damage or destruction, and for personal in- 
juries or death, caused proximately by his 
negligent operation. He is not liable in any 
case of unavoidable injury occurring without 
negligence on his part. The owner of the 
rented plane is liable to the pilot himself or 
to third persons only if the machine he 
rented to the pilot was known by the owner 
to be defective or out or repair, or the owner 


_ knew the pilot to be such a reckless operator 


that it could reasonably be anticipated that 
he would have an accident and injure some- 
one. ; 

Practically the same rules of law govern 
situations where a plane is not rented but 
loaned to the pilot, or gets into the pilot’s 
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possession and control for his own purposes 
and with the permission of the owner. 

A man, for instance, owned a private 
plane and had an agreement with his brother- 
in-law for the latter to use it whenever he 
wished, provided it should always be flown 
by the owner’s pilot. While being so flown 
on a trip when the brother-in-law’s wife went 
along, there was a crash in which the wife 
was killed. The brother-in-law sued the 
owner and his pilot on the claim of negli- 
gence of the pilot in operating the plane. 
The court ruled that the pilot was the own- 
er’s employee, though flying under the direc- 
tion of the brother-in-law, and that the owner, 
as employer, was responsible for the negli- 
gence of the pilot, if any, which resulted in 
the woman’s death, But it was further ruled 
that no negligence on the part of the pilot 
had been proved, so that the ultimate judg- 
ment exonerated both the pilot and the 
plane’s owner. 

“A,” as pilot, was operating “B’s” plane 
solely for “A’s” own purposes, but with “B’s” 
express permission. “A” collided with 
another flyer, the collision being caused by 
“A’s” negligence. The other flyer received 
injuries, and sued “B” as owner of the plane, 
for compensation. He could not prove that 
“A” was at the time in any manner acting 
as agent or employee of “B,” and so he lost 
his case, the judge stating: “The owner of 
a vehicle cannot be held liable for the negli- 
gence of its operator unless it was being used 
at the time in the owner’s business by the 
operator within the scope of his employment.” 

Take in final illustration of the pertinent 


rules of law where a borrowed plane has 
been used, a striking factual situation pre- 
sented in an occurrence in Oklahoma. 

An advertising man desired to go up to 
display from an airship certain electrically 
lighted letters, signs, or messages for night 
advertising. He arranged with an employee 
of a flying service company to go up with 
him after the employee’s working hours, us- 
ing one of the company’s planes. The em- 
ployee got permission of the owner to use 
this machine “for free.” 

The flight was completed as planned, with 
everything apparently all right, and a de- 
scent made. While approaching near to the 
hangar, a fire was discovered in the wings. 
Several extinguishers were rushed from the 
hangar and used until the fire was practically 
extinguished. Near the end of the rushing 
around with extinguishers, an elderly man 
who was night watchman on the premises 
ran out of the opening of the hangar door 
with one in his arms. He made directly for 
the front of the plane, ran straight into 
the spinning propeller, and received blows 
from it from which he died. 

His heirs sought by a damage suit to col- 
lect pay for his death, claiming that the 
service company was liable for the acts of 
those persons in charge of the plane, one 
of whom was its employee. The decision went 
against the heirs, on the finding of fact that 
the only employee of the company partici- 
pating was one who was engaged by the ad- 
vertising man after hours, to whom the com- 
pany had merely loaned the machine for 
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the occasion. 


Navy Night Fighters 
(Continued from page 15) 


of dire necessity. The RAF used it first. Early 
in World War II, when England’s handful of 
Spitfires and Hurricanes made the Luftwaffe’s 
daylight blitz too costly, the Nazis turned to 
night raids. Still undaunted, the few men to 
whom “so many owed so much” radar-rigged 
a few Boulton-Paul Defiants and went aloft 
after them. The net result was quick devel- 
opment of effective night-fighter defensive 
tactics and a sharp drop in the number of 
Nazi night-bombing missions over Britain. 
But night fighting at that time was effective 
mostly because of its newness 2d the daring 
of the desperate British pilots. The radar 
rigging used in the Defiants was crude and 
of very short range. Initial contact with the 
Nazi night-raiders had to be made by radar 
stations on the ground. The results of this 
contact were passed up by radio to the night- 
cruising British airmen, guiding them to the 
general vicinity of the oncoming bombers. 
The pilots had to be very close before they 
could detect the enemy airplanes on their 
own radar screens. This left a minimum of 
time during which to make necessary calcu- 
lations, adjustments, and go in for the kill. 
However, the surprise element compensated 
to a large extent for the shortcomings in 
equipment. Goering’s supermen just couldn’t 
eet used to machine guns blooming suddenly 
in the black and seemingly empty night sky. 
They didn’t like that vomiting lead that came 


from nowhere and took them apart as effec- 
tively as though it had been broad daylight. 
And so night fighting was born. 

The American forces bumped into their 
first major night operational problem on 
Guadalcanal. Lockheed P-38’s and Douglas 
A-20’s, guided by searchlights, tried to put a 
knock-out drop in “Washing Machine Char- 
lie’s” nightly sprees, but were not successful 
in the attempt. The Navy, at that time, had 
no satisfactory equipment available for night 
fighting, but thanks to “W. M. Charlie’s” 
persistence, the Navy decided to do some- 
thing about it. The net result was a commis- 
sioned night-fighter experimental and devel- 
opment group, established at NAS Quonset 
Point in 1942. 

Known as Project Affirm, this unit carried 
on all phases of development and experi- 
mental work and served as both source and 
clearing house for all information concern- 
ing night-fighting equipment, doctrine and 
tactics. The man in charge of this unit had 
been a member of the famed RAF American 
Eagle squadron during the London blitz. He 
knew what night-fighters could do. Project 
Affirm set out immediately to fit the best 
available electronic equipment into the best 
available Naval aircraft on hand. 

The necessary radar equipment was ob- 
tained from the Massachusetts Institute of 
Technology’s radiation laboratory. Thirty 
original Chance-Vought F4U-1’s were deliv- 
ered to the Naval Aircraft Factory, where the 
radar equipment was installed by Naval per- 
sonnel. During this same period, Grumman 


Other French Jets 


Two more jet military planes are the S0-6025 (below) and the Nord N-1601 
(above). N-1610 is a twin-jet research plane powered by two Rolls-Royce Der- 
went engines. Its top speed is 624 mph. SO-6025 is a single-seater powered by 
Nene engine and a rocket engine (under fuselage). It has a speed of 600 mph. 
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Aircraft began production of the F6F night- 
fighters. Both the converted F4U’s and the 
F6F’s were ready for use at about the same 
time. 

The next problem was to obtain personnel 
for this new branch of Navy air. Pilots witn 
night-flying experience were few and far be- 
tween. None were available with actual night- 
combat experience. The prospect of flying 
swift and sensitive fighter airplanes off and 
onto carriers during darkness and in bad 
weather was not pleasant. The outcome of the 
entire night-fighting program was in doubt. 
As often happens when the picture is black- 
est, the Navy called for volunteers. That 
was enough. So many pilots offered their serv- 
ices that a choosy selection was possible. 

Night pilot flight training was started at 
once. Long hours on instruments were prac- 
ticed until the men could handle the planes 
practically blindfolded. This was followed 
by intensive training in night interception 
work. The planes took off regardless of the 
weather, under bright stars or into héavy 
overcast, and guided by GCI (Cround-Con- 
trolled Intercept) radar, sought out the gen- 
eral location of “Bogey” (the target air- 
plane), picked him up on their cockpit radar 
screens, then flashed in for the “kill.” 

In April, 1943, the Navy’s first VF (N) 
squadron was formed at Project Affirm with 
18 pilots, six ground officers, and 30 enlisted 
men. Four months later, in August, 1943, 
half of this squadron went to the South 
Pacific. One team under LCadr. “Pete” Aurand 
flew the F6F night-fighters; the other team. 
under Cdr. “Chick” Harmer, flew the con- 
verted F4U’s. Shore-based in the Solomons. 
the first night-operational duty was washing 
out “Washing Machine Charlie.” Charlie was 
soon “washed.” 

Night-fighters went aboard carriers for the 
first time in January, 1944. Two squadrons. 
one still flying the Corsairs, the other the 
Hellcats, manned four CV’s. Though squad- 
ton identity was maintained, these first ship- 
based night-fighters actually were broken into 
six-pilot units. The first duty was completion 
of 12 nights of continuous and intensive night- 
fighter practice off the carrier decks. Then 
they were ready for action. 

At first the work was mostly defensive. 
The first night interception came early in 
1944 when the leader of VF (N) 101, flying 
a Corsair, splashed a Jap Betty near Truk. 
On succeeding nights, three more Jap night 
intruders were shot down. One of them fell 
in flames over a U. S. task force, and from his 
place on the bridge of the flagship, the ad- 
miral radioed, “Well done!” 

With increasing experience, and with fewer 
Jap intruders to contend with, the night- 
flying pilots gradually turned to offensive 
action. Intruder, zipper, and heckler missions 
against enemy shore bases and fleet units 
were begun. The heckled became the heckler. 
The cover of night offered no haven to the 
retreating Japs. A lot of night-flying kami- 
kaze missions were eftectively smashed long 
before they reached their target. 

Final proof of how effective the night- 
fighters became is couched in a statement 
by Admiral J. S. McCain who said that dur- 
ing the entire time that Task Force 38 oper- 
ated off Japan, not a single night attack was 
made against the ships—all due to the pres- 
ence of effective night-fighter cover. 

Success of the night-fighters based on regu- 
lar carriers led naturally to the idea for a 
night-carrier particularly suited to supple- 
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the night-fighter operations. In the sum- 
of 1944, a group of well-trained VF 
; and VT (N)’s were assigned to the 
Independence which became the first 
nated night-carrier in fleet history. Con- 
1 success of the Independence with its 
flying pilots during the remainder of 
var established the soundness of this 


m the very beginning, the night-fighter 
had a tough go of it. The experience 
red and the unknown risks they had to 
went beyond the status of ordinary 
sht operations. The night-fighter pilot 
0 be able to do everything a daylight 
could do, plus being an expert instru- 
man, able to interpret and follow GCI 
ions up to the point of contact, then 
ret, the “pips” on the cockpit radar 
n in a manner to make his attack ef- 
e. All this in conjunction with the psy- 
gical factor of not being able to “see” 
» he was going, what he was shooting 
or his way home. 
time, the strain of so many responsibili- 
yecame too great. Efficiency dropped ofl. 
» was only one obvious answer—a dual- 
airplane carrying a specialized radar 
to aid and relieve the pilot of some re- 
ibility. Grumman started work immedi- 
on its two-place F7F, but this airplane 
ot reach the fleet in time to see action 
g World War II. 
th the coming of peace and demobiliz- 
, night-fighter training and personnel 
ed along with all branches of the serv- 
‘or a time, the program was almost in- 
», Only two squadrons were retained as 
—one on the East Coast and another in 
ui. These were the Night Development 
drons which later became Night Com- 
» Squadrons. Instigation of the Navy 
sather program finally revitalized this 
-of Navy Air. The two composite squad- 
were reorganized into the Fleet All- 
her Training Unit Pacific at Barber’s 
, T. H., and the Fleet All-Weather 
ing Unit Atlantic at Key West, Fla., 
two night composite squadrons, VC-3 
VC-4, each manned by qualified all- 
ier pilots. 
e Fleet All-Weather Training Units are 
ietive and going strong as organized, but 
night composite squadrons underwent 
ier change before reaching their present 
Both squadrons were split into night- 
and night-attack squadrons, making 
squadrons in all. The night-fighter 
irons are VC-3 at Moffett Field near San 
sisco, and VC-4 at Atlantic City. The 
-attack squadrons are VC-33 at Quonset 
, and VC-35 at San Diego. These are, 
ally, training squadrons charged with 
ding the fleet with good all-weather 
e airplanes used by these squadrons 
been changed from time to time since 
d War Il—always in search of “some- 
better” for night-fighting use. Chance- 
ht delivered the first F4U-5N’s in 1948; 
adaptations of the Douglas AD Sky- 
r were delivered about the same time. 
irst jets used were McDonnell F2H-2N’s 
conversion of the day-fighting F2H-1. 
hese different airplanes each contained 
mmon shortcoming insofar as night- 
ng was concerned. All had been de- 
d, developed and built as airplanes first, 
radar rigging and installation a sec- 
‘y consideration. 
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TAIL LIGHT that revolves, offers bet- 
ter distinguishability is tested by UAL 


But the Navy was not too much worried 
about this situation. They had another “rabbit 
in the hat.” This “rabbit” was conceived 
in 1945, and was being fostered and brought 
to maturity by a fellow named Edward H. 
Heinemann, who is the world’s top designer 
of fighter and attack airplanes for the U. S. 
Navy. Among Heinemann’s design credits 
are the A-20 and A-26, the SBD, the AD in 
some 22 versions, the A2D turbo-prop attack 
airplane, the new bat-wing supersonic F4D, 
the now-famous Skystreak research airplane, 
and the supersonic Skyrocket. Backing Heine- 
mann’s efforts to produce a new _night- 
fighter were his crack design team and the 
entire facilities and personnel of the El Se- 
gundo Division of Douglas Aircraft Company, 
now in its twentieth year of design and con- 
struction for the Navy. 

The first F3D’s were delivered to Night 
Composite Squadron VC-3 at Moffett Field 
in December, 1950. The Navy boys wasted 
only a few seconds in gasping admiration, 
then climbed into the cockpit and took off. 
This was it at long last! This was a night- 
fighter designed to be a night-fighter and 
built around all the things that make a night- 
fighter tick! This was the airplane! 

Back in 1945, the Navy had handed the El 
Segundo plant a half-ton of radar equipment 
(on paper) and said in effect ... “Build us 
an airplane around it. Build the airplane 
wide enough so the pilot and radar operator 
can sit side-by-side. Make it fast. Make it 
slow. Build it so it can climb rapidly, or 
come down like an express elevator with a 
broken lift cable. We know it is impossible, 
but do it anyway.” 

The Skyknight’s top speed is well into the 
600-mph bracket; it stalls at less than 100 
mph. It can drift just above the terrain at 
150 mph, thus making it an ideal ground- 
support airplane if and when it is necessary 
to use it as such. It can stand on its tail and 
go above 40,00 feet quickly enough to inter- 
cept any so-called “super bomber,” then call 
for landing instructions from that altitude 
and be ready to land when the control tower 
gives the word. According to Cdr. “Chick” 
Harmer of Composite Squadron VC-3, its 
chances of making a “kill” during the dark- 
est night are in the vicinity of 100 per cent. 

The pilot and radar operator are seated 


side-by-side where they can conveniently dis- 
cuss last night’s date or the enemy, as the 
situation dictates. No garbled inter-cockpit 
communications are necessary. One can take 
over the job of the other for momentary re- 
lief. The arrangement provides for 100 per 
cent teamwork. The cockpit is cooled and 
pressurized and comfortable, except that a 
local snowstorm occurs if the pilot should 
turn the temperature control to full cold 
when the humidity is high. 

The F3D weighs around 22,000 pounds— 
a little less than a DC-3. Its 50-foot wings 
(approximate measurement) fold upward to 
reduce shipboard storage space. Auxiliary 
fuel tanks can be hung just below the fold- 
ing hinge on each wing, or the tanks can 
be replaced by various external armament. 
With full auxiliary tanks, the night-fighter 
could cross the nation non-stop. Two 2,000- 
pound bombs can be carried instead of the 
extra fuel. The external fuel tanks, by the 
way, are of the new streamlined design which 
reduces drag and adds many knots to the 
airplane’s top speed. 

Two Westinghouse J-34 jet engines, de- 
livering over 3,000 pounds of static thrust 
each, are mounted on opposite lower sides of 
the fuselage. An engine can be changed in 
an hour if necessary. One engine will keep 
the Skyknight in the air. Body-type dive 
brakes are mounted in the semi-monocoque 
fuselage. These air brakes reduce the F3D’s 
speed so fast that the airspeed indicator blurs 
as it races toward zero. A stall-warning indi- 
cator keeps the Skyknight pilot from going 
too slow. 

Not much can be said about the radar 
installation except that it weighs well over 
a half-ton and has a much longer effective 
range and a wider angular range than any 
radar hitherto used in any aircraft. This 
makes it possible for the crew to follow the 
target on their own radar screen over a much 
wider area. There is less dependency on GCI 
(Ground Control Intercept). 

Ed Heinemann had to think for a moment 
when asked for a direct quote on the most 
outstanding feature of this new phenomenon. 
He finally offered this advice: “It was a 
tough design problem but we think it has 
proved that the Navy Bureau of Aeronautics 
knows what it wants. The extra degree of 
design discipline .applied to carrier-based 
airplanes results in a machine that can oper- 
ate from the smallest landing fields and has 
unusually good low-speed stability and con- 
trol.” 

He did not mention the nose wheel and 
“soft” landing gear which minimize the 
possibility of damage during carrier land- 
ings, nor the hydraulically boosted controls 
which make finger-tip flying possible. He 
didn’t say anything about the crew-escape 
chute back of the seat, down which the pilot 
and radar operator can slip like a piece of 
laundry and out into the clear air well away 
from jet blast and tail structure. Design 
and installation of this escape chute was 
based on extensive aero-medical studies by 
the Navy’s aero-medical group. 

Commander “Chick” Harmer was a bit 
more effusive in his expression of opinion re- 
garding the F3D Skyknight. “I love the air- 
plane,” he said. “Douglas did a wonderful 
job.” 

Then, being a man of action, “Chick” 
climbed into an F3D and drifted down the 
coast from San Francisco to Los Angeles— 
over 400 miles in 39 minutes flat! pice 


43 


ies 


MARINE CREWMEN assemble a ‘copter on 


Copters in Combat 


(Continued from page 19) 


and in the air, have adapted another machine 
to their particular kind of warfare. 

The bottoms of Marine Corps landing craft 
had hardly dried from World War Il before 
Marine leaders were casting appraising eyes 
on possible future amphibious weapons and 
equipment. The Corps had been designated 
by Congress as the service to perfect am- 
phibious warfare, and Marine officers knew 
that there could be no letup in their quest 
for adequate implements to carry out their 
mission. 

Seeing the helicopter, Marines visualized 
it as a machine which could be used effec- 
tively in the Leatherneck’s fast and hard- 
hitting type of warfare. Accordingly, they be- 
gan experiments to evaluate the helicopter 
and its potentialities for combat service with 
the Marine Corps. 

On December 1, 1947, the first helicopters 
arrived at the Marine Corps Air Station, 
Quantico, Virginia. These were two H03S-1 
Sikorsky helicopters, the nucleus of the 
squadron later designated HMX-1. One year 
Jater the Marines had five Sikorsky-type 
ships, five HRP Piasecki-type ships and one 
HTL-2 Bell helicopter. 

Most of the copter experiments were con- 
cerned with adapting the “flying eggbeaters” 
to use with ground forces. Tasks such as ar- 
tillery spotting, evacuation of wounded, sup- 
plying ammunition, landing troops, rescuing 
aircraft crewmen at sea, and numerous other 
jobs were all in a day’s work for the new 
Marine Corps squadron. 

Early in these tests difficulties showed up 
involving the standard accessories of the 
helicopter. These accessories were found un- 
suitable for Marine uses and so the boys had 
to devise their own “extra” gear. One such 
device was the self-unloading hook invented 
by Capt. R. A. Streiby and Lieut. Roy L. 
Anderson. This hook enables the hovering 
helicopter to lower its cargo on a cable and, 
as soon as the cargo touches the ground, the 
curved jaws of the hook are automatically 
released. This not only eliminates the neces- 
sity of having a man on the spot to disen- 
gage the cargo manually but saves the pilot 
from hovering too long and becoming an 
easy-to-knock-down sitting duck for enemy 
gunners lurking in the vicinity. 
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an airfield in Korea while ground crews on the right ready two AF fighters for air sortie 


The Piasecki HRP-1, with a load capacity 
of about one ton, proved to be ideally suited 
for special Marine Corps missions. In supply 
missions this helicopter can carry a 3/7-mm 
anti-tank gun, a 75-mm pack howitzer, am- 
munition, food, personnel or any other com- 
parable item, and deliver it directly to the 
point where it’s needed. 

In addition to simulated land operations 
with the ’copter, Marine Corps personnel 
conducted experiments off carriers. Much val- 
uable experience in ship-board operations 
under simulated combat conditions was de- 
rived from this tour of training, and it be- 
came apparent that, if need be, a Marine 
assault team could be lifted from the deck 
of a carrier and transported inland to its 
objective by ‘copter. This would climinate 
normally heavy beach casualties and allow 
supporting ships further dispersion in case 
of aerial attack. 

A Sikorsky H03S-1 and a Bell HTL-2 were 
sent to Camp Lejeune, N. C., io work with 
the infantry and tanks of the Second Marine 
Division, and later the helicopters were used 
by the division during Atlantic Fleet Maneu- 
vers. When Marines went to Newfoundland 
for cold-weather training, they took along 
helicopters for evaluation in frigid climates. 
The more the Marines saw of the helicopters 
the better they liked them. 

When the conflict began in Korea and Ma- 
rines were ordered overseas, they took along 
their helicopters. That they have proved their 
value in Korea is a known fact to all. Lieut. 
Lemuel C. Shepherd, Jr., Commanding Gen- 
eral of the Pacific Fleet Marine Force, de- 
clared that “Marine Corps helicopters in 
Korea have added a new chapter to the his- 
tory of military science.” After completing 
an inspection of the Far East fighting front, 
General Shepherd asserted that the value of 
helicopters as a military weapon had been 
established beyond dispute. 

Marine airmen in Korea use helicopters 
for liaison, reconnaissance, artillery spotting, 
flank security, movement of patrols and se- 
curity detachments, food delivery to front 
lines, evacuation of wounded and, on one 
occasion, used it to rescue a Marine pilot 
from the sea. 

General Shepherd believes that if more 
helicopters had been available for service 
in Korea, their missions and tasks would 
have been unlimited. aso i 


Red Air Invasion? 


(Continued from page 23) 


ber had swollen to upwards of 40,000 men 
organized on a corps level. 

This vast paratroop army was destine 
never to be employed as such. As the Germai 
armored thrusts sliced into Soviet territor 
during the Summer of 1941, the airborne reg! 
ments were thrown into battle piecemeal t 
blunt the rapier thrusts of Hitler’s Panzers 
in 1942, Stalingrad became the graveyard o 
the paratroop formations that had been buil 
up during the winter to replace the origina 
corps and, thereafter, Soviet airborne force 
were used almost entirely as shock troops i 
ground campaigns. 

During the great Russian advances late 
in the War, opportunities may have presente: 
themselves for the employment of airborn 
elements, but the lack of transport airplane 
was a decisive factor against such air assault: 
One or two minor airborne operations wer 
tried with indifferent success, but fuller us 
of transports and gliders was made to dro 
supplies and command personnel to partisan 
operating behind enemy lines. 

As with turbojet development, radar an 
many other branches of military science, aii 
borne techniques: employed by the Wester 
allies were watched closely by the Russian: 
and the lessons proffered by our experienc 
were fully digested. Much information wa 
given to Russian military missions in En; 
land and the United States as to the prep: 
rations, execution and results of our airborn 
landings. Undoubtedly, the size of our ai 
borne effort caused the Reds to think agai 
along the lines they had “pioneered” befo1 
the War. 

In addition to the incentive provided th 
Russians by our lead in this form of attacl 
circumstances improved after the war for tk 
preparation of Soviet airborne armies. Tran 
port and towing aircraft which (due to tk 
exigencies of the moment) had been require 
to fulfill duties other than troop-carryir 
during the war, became available in ever i 
creasing quantities as more and more pr 
duction lines were switched to their man 
facture. During the past few years large nur 
bers of the sturdy IL-12 twin-engined. tran 
port have been supplied to Soviet Air For 
transport units to replace the Li-2 (Sovie 
built DC-3) and the lend-lease Dougl. 
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7's of World War II vintage. 
An indication of the actual numbers of 
12’s produced is given by the fact that 
- State airline AEROFLOT is itself oper- 
ng between two and three hundred IL-12’s, 
n though, in Russia, all needs are subor- 
ated to those of the armed forces. We can, 
refore, suppose that since the War the 
ds have built up a fleet of military trans- 
‘ts at least adequate to their present train- 
- and operational needs. This hypothesis is 
t credence by the continual reports out of 
ssia of the construction of a vast air trans- 
t fleet which functions separately to the 
itary transport elements of the regional 
nmands. 
The Ilyushin IL-12 and the Li-2 (DC-3) 
the most widely used military transport 
planes at the present time. In airliner 
m, the IL-12 carries a maximum of 32 
ssengers, but the military version carries 
to 40 fully equipped paratroops. Two ver- 
ns have been built: the “A” and the “B.” 
e “B” is a generally improved model with 
ater fin area, more comprehensive radio 
uipment and cleaned-up undercarriage and 
xine cowlings. The Soviet Air Force has 
‘en delivery of many hundreds of IL-12A’s 
d B’s, but most of the IL-12A’s have now 
sn brought up to “B” standard. Evidence 
it production of this transpor: is more 
in ample to meet Soviet needs is given by 
ent attempts to export the IL-12 to South 
rerica! After all, a country only exports a 
nmodity of which it has a natural super- 
ity! ! 
fhe IL-12B is powered by two 1,850-hp 
n-82-FNV radials which afford a maximum 
sed of 252 mph at 8,250 feet, an economical 
using speed of 205 mph and a range of 
50 miles. Spanning 104 feet, with a length 
69 feet 11 inches, the IL-12B has a pay- 
d of 13,550 pounds and a gross weight of 
900 pounds. 1 
There is as yet no concrete evidence of the 
- by the Soviet Air Force of such larger 
(“engine transports as the Ilyushin IL-18 
! Tupolev Tu-70, although it is probable 
it larger transports are entering service. 
th the Ilyushin JL-18 and Tupolev Tu-70 

admirably suited to Soviet Air Force 
airements, being rugged transports with 
ranges, capable of carrying around 100 
ly equipped troops, and towing trains cf 
ee heavy gliders. 
The Ilyushin IL-18 is believed to have been 
ced in service by AEROFLOT on its Mos- 
y-Vladivostok route. Basically, a scaled- 
version of the earlier IL-12, powered by 
z 1700-hp ASh-82-112 radials, it has a 
ximum speed of 304 mph, a cruising speed 
282 mph and a normal range of 1,864 
les. Wing span is 127 feet 3 inches and 
gth is 100 feet 1 inch. The Tupolev Tu-70 
comparable to the IL-18 in size and is a 
usport version of the Tu-4 strategic bomber 
ich, in turn, was a copy of the B-29 Super- 
tress. The Tu-70 has an entirely new fuse- 
e, the length of which is 120 feet as com- 
ed with the 99-foot fuselage of the Tu-4, 
it retains the wings, empennage, en- 
es, and undercarriage of the bomber. 
py unconfirmed reports have indicated 
t fhis airplane is now in mass production 
the Soviet Air Force. Spanning 141 feet 
nches, it is powered by four 2100-hp ASh- 
radials which give it a maximum speed of 
yroximately 315 mph, and a cruising range 
about 2,500 miles. 

(Continued on page 47) 
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Cross-Country Flight 
(Continued from page 21) 


purposes, it looks nice to see a high cruis- 
ing-speed figure. To roughly figure the best 
cruise speed, you put the ship into level 
flight, throttle wide open, a normal load 
and—this is very important—no change of 
altitude. That will give you the plane’s top 
speed. Then simply use a speed 20 per cent 
slower as cruising. Engineers may wince 
at this, but so far I’ve found that it works.” 

The return trip was much more restful, 
thanks to the steady unchanging altitude, 
airspeed and heading. Until this demon- 
stration, it had never occurred to me that 
I had been fighting the airplane a bit and 
“flying” it constantly! Actually, when 
trimmed exactly, the plane was_ stable 
enough to practically go home by itself. 

“Why are we doing this, Russ?” I asked, 
pointing to a dog-leg in our course that 
was taking us about seven miles off a 
direct-course line. “Wouldn’t the direct 
route save time?” 

“Well,” he explained, “I would like to 
stay at this altitude to get the best winds. 
In going slightly to the right I can cut 
through a gap in this line of 3200-foot 
ridges. The reason I would prefer not to 
go across so low is that the country in 
there is very rugged and deserted.” 

“T thought engines were now almost in- 
fallible.” 

“They are... 1 guess this is just a habit 
of caution. I like to avoid bad country 
when it doesn’t take over two or three 
minutes. If it takes too long to go around 
a bad stretch, I’d go direct, though a bit 
higher. Actually the real reason is to re- 
move worry from the trip.” 

I agreed. “It is less tiring to have good 
country for forced landing beneath you.” 

Instead of fretting over navigating each 
small checkpoint, Russ used the radio to 
eross-check two LF radio ranges. 

“Omni would be a nice addition for this 
ship. It sure does take the aggrava- 
tion out of navigation,” he said. 

Russ did not seem to worry much with 
his navigation. He flew relaxed, without 
wondering about his pinpoint position. In- 
stead, he relied on elapsed time, prominent 
landmarks and radio position fixes. As he 
‘told me, the only time he kept a mile-by- 
mile check of his position was when the 
weather conditions were uncertain and _ it 
was necessary to know the quickest route 
to an alternate airport. 

He seemed to navigate effortlessly, with 
his approximate position in mind all the 
time. Though we did not need them, Russ 
always picked large unmistakable brackets 
to hold us within a certain area. Every 
airport came up over the nose right on 
schedule. 

The radio played a prominent part. It 
was especially useful when we decided to 
stay “on top” of the strato cumulous forming 
ahead of us. “Never do this without a good 
radio,’ he cautioned. “Though the forecast 
may be for clear skies at your destination, 
the weather forecasters aren’t psychic. There 
is always a chance of conditions which are 
impossible for them to foresee. So, unless 
you are equipped with radio and can locate 
a clear station within range, it is very pos- 
sible to fly along without suitable warn- 
ing that your destination is closing over.” 
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“Then you’re caught on top?” 


“That’s right,” he replied. “And without 


radio, over-the-top navigation is pure dead 
reckoning.” , 

On our way home we obtained weather 
reports and were able to determine our posi- 
tion regularly. There was no strain for us 
because we were able to positively. determine 
CAVU weather conditions at our destination. 

“Tf you wanted to be really fancy,” Russ 
suggested, “you could study up on pressure- 


‘pattern flying.” 


“Ts that technique complicated?” I asked. 

“Tt can be. For ihe lightplane it boils 
down to spotting the high- and low-pressure 
areas when you get your weather briefing. 
Then, when possible, you take advantage of 
the winds resulting from these high- or low- 
pressure areas.” 

“That’s easy,” I commented, “for even | 
could remember that in a ‘high’ the circu- 
lation is clockwise, away from the center 
of the high, and in a low-pressure area the 
circulation is counter-clockwise toward the 
center of the low.” 

“T wouldn’t go to a lot of trouble to catch 
these winds though,” he advised. “Sometimes 
you lose more time climbing or dog-legging 
the course than you will gain with the favor- 
able winds. The scheduled airlines found 
that this was especially true on their short 
hops.” 

We made stops at two airports to meet 
the managers of two branch plants. The last 
stop took a lot longer than I had anticipated, 
so after take-off I told Russ regretfully that 
we'd have to skip the next stop entirely if 
we wanted to get home before darkness 
set in. 

After a few minutes of figuring weather 
forecasts, Russ told me that the stop would 
be possible. “Conditions should be ideal 
tonight,” he said. “We won’t be coming in 
too late and there are very good night-flying 
facilities along our route.” 

“It would pay you to get checked out at 
night,” he told me. “Not that you should 
fly bad weather or stick your neck out all 
the time . . . but occasionally it comes in 
very handy. It adds hours to your day and 


takes the strain out of trying to beat th 
sun.” 

After leaving the last branch plant, w 
took off and flew in fading sunlight. Abou 
halfway home darkness caught up with us 
but we continued steadily on down th 
lighted airway toward home. It was th 
smoothest, most pleasant part of the trip, an 
it sold me on night flying. 

“The most important thing at night,” sai 
Russ, “is not to get involved in any situatio1 
you can’t handle. Keep the weather in min 
all the time and avoid extended nighi flight 
until you get the equipment and trainin, 
to handle instrument conditions, should the 
occur. For short hops, especially near larg 
cities, night flying can be almost identica 
with day flying. When between towns, firs 
make sure you have a clear horizon to pre 
vent getting entangled with instrument con 
ditions.” 

“In other words,” I said, “when you begi 
to worry, it’s time to stop.” 

“Stop a little before that,” he advised 
“After all, there’s no need to worry yoursel 
on these hops .. . it’s just not that impor 
tant. If the flight can be made easily an 
without risk, take off. Otherwise, it’s foolis! 
to gamble a few hours against the rest o 
your life.” 

Thanks to Russ, I have saved a lot of tim 
in the last year. Acting on his advice, 
checked out at night. Though I do not “‘stie'! 
my neck out,” I have had many occasion 
to fly in after dark, and there’s been n 
strain with it. 

By using these methods of cross-countr 
flying, many of my associates have been soli 
on the use of the company plane. Before 
they had been unfavorably impressed wit! 
the amount of time that apparently had to b 
spent in preparing for the flight and i 
making it. 

With experience, all these pointers becom 
obvious. | was fortunate, however, in hay 
ing these cross-country tips pointed out t 
me in the initial stage of learning to us 
my plane. It has resulted in making my ney 
ship a real day-stretcher and a useful an 
profitable business tool. +h 


CRUISE—To figure best cruise speed, put plane in level flight, throttle wide open, norme 
load and no change of altitude. This gives top speed. Reduce 20 per cent for cruis 
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Red Air Invasion? 


(Continued from page 45) 


One of the smaller and lesser known of 
viet transport airplanes, used by both the 
yviet Air Force and the Polish Air Force 
r paratroop training and ambulance work, 
the Shcherbakov Shche-2, a high-wing util- 
y machine of rather archaic appearance, 
ywered by two 145-hp M-11-FEA radials, 
f simple construction and lacking many of 
.e refinements considered essential in West- 
n airplanes, the Shche-2 can carry eight 
illy equipped troops or nine stretcher cases. 
[aximum speed is 98 mph and the Shche-2 
‘uises at 83 mph. 

Little is known about the actual dropping 
chniques employed, but the Russians cer- 
inly have intimate knowledge of all our 
lanning and operational procedures devel- 
ped up to the end of the War. On the evi- 
ence of display drops at the Air Parades, 
ie airplanes now available to them, and the 
irge paratroop formations known to have 
een trained during the past five years, the 
ussians could certainly mount a very large 
irborne operation at any moment. This fact 
ether with the present inadequacy of West- 
mm Europe’s defenses might be of crucial 
nportance should open conflict break out 
ithin the next two or three years. 

Apart from the new fleet of transport air- 
lanes built since the end of the War, in- 
reased emphasis is now placed on the re- 
forcement and supply of paratroops by large 
argo and troop-carrying gliders. Russian 
liders for similar duties were in existence 
1 1934, and it is well known that Oleg K. 
nmtonov’s A-7 glider was used in small num- 
ers for aerial supply during World War il. 
ince that time the large cargo glider has 
ome to assume some importance in Russian 
ivil and military aviation, partly as an air- 
ne “aerial freight car” but primarily for 
ie support of airborne operations. 
Illustrated here are two standard assault 
tiders of the Soviet Air Force. Exact desig- 
ations are hard to confirm, but it is believed 
,1at they are respectively the KTs-20 (de- 
ened by Kolesnikov and Tsibin) and the 
ntonoy Ant-l] (although some reports sug- 
est that the latter airplane was designed by 
lex Yakovlev). 

The KTs-20 appeared late in 1944 and was 
<perimentally tested on airline routes be- 
veen Moscow, Novosibirsk, Gorkii and Kui- 
ishev. At the time, it was officially an- 
ounced that these tests were intended to 
tablish data on take-off characteristics of 
irplane-glider combinations and to ascertain 
1e best type of connection between glider 
nd tug, but it can be assumed that the 
jals provided the Soviet Air Force with 
uch valuable information on the capabilities 
f this type of airplane. The KTs-20 is of 
ll-wood construction, spans about 78 feet 
nd has a length of some 52 feet. A flight 
ympartment seating a crew of two in tan- 
em is positioned in the upper portion of 
1e forward fuselage, and between 24 and 29 
ily equipped troops can be carried. Maxi- 
um towing speed is around 145 mph. 
Antonov’s Ant-11 is a larger aircraft bear- 
2 a strong resemblance to Britain’s war- 
me Hamilcar glider. This glider has fre- 
uently been seen towed by the IL-12, and 
1e box-like, capacious hold of the Ant-11] 
urries from 30 to 35 fully equipped troops. 
here appears to be a retractable ramp at the 
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French Turbine °’Copter 


The SO=1120, a development of the SO-1100 and SO-1110 helicopters, is one of the 
first turbine-equipped ’copters to have flown. The rotor is driven by combustion 
chambers placed at the blade tips and fed by a moto-compressor unit located in 
the fuselage. This unit consists of a 270-hp turbine which drives the feed of the 
rotor compressor directly. SO-1120’s top speed is 112 mph, cruises at 84 mph. 


rear of the cargo hold to facilitate the stow- 
age of bulky items of equipment. The Ant-11 
has a loaded weight of around 25,000 pounds 
and can be towed at 170 mph. 

Best evidence of the Soviet’s interest in 
airborne troops is that given by the rapid 
expansion of civilian parachuting under the 
auspices of the DOSAV (Society of Volun- 
tary Assistance to Aviation). Parachuting 
is now virtually a national sport, not only 
in Russia but in the satellite states of Poland, 
Cvechoslovakia, Rumania and Hungary. The 
satellite states also have airborne elements 
as component parts of their armed forces. 
It is of interest to note that Czech para- 
troops, in particular, are modeled on the 
British pattern and that many were actually 
trained in Britain during the War. The same 
is true to a lesser extent of Polish airborne 
units, although greater Russian influence js 
shown and their entire army is now being 
modeled along Russian lines. 

Sponsor of the parachute movement in 
Soviet Russia is, as has already been men- 
tioned, the DOSAV organization, which also 
organized the vast civil air-training program 


in all aspects of theoretical and practical 
flight training, including modeling, gliding, 
powered elementary flying and, of course, 
parachuting. In actual fact, the “voluntary 
subscriptions” to DOSAV are a compulsory 
levy on every single wage-earning Russian, 
but the result is that training up to elemen- 
tary flight standard is available to all healthy 
young Russians, male or female. The DOSAV- 
trained elements form a vast and easily 
tapped pool of reserves for the airborne 
armies. Personnel of the airborne units are 
looked upon as the élite of the Red Army 
and only the best of the annual intake of 
recruits are accepted. 

It is possible that the Russians are be- 
hind us in ironing out the bugs in airborne- 
supply technique. British and American tech- 
niques were formulated under wartime con- 
ditions and were proved in the hard school 
of war. The Reds have yet to give their air- 
borne elements an operational shake-down. 
Nevertheless, there is no doubt that Russia 
has airborne formations of considerable size 
and they have a place in any aggressive plans 


that the Reds are making. Pa oe 
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(Guided Missile 
(Continued from page 25) 


sedate Boston suburb and later at Roswell, 
New Mexico, introduced liquid oxygen as 
a practical oxidizer for high-impulse power- 
plants. Max Valiers, Hermann Oberth and 
the other experimenters of the 20’s and 30’s 
viewed the missile as a means for getting 
from the earth to Mars, rather than as a 
vehicle for human destruction. 

However, the advent of World War II al- 
tered that dream. The first appearance of the 
Hs 293 air-to-surface power-guided missile in 
the Mediterranean indicated the start of a 


new era in remote-controlled weapons. While 
there were other missiles before this one ap- 
peared, still the Hs 293 (originally a glide 
bomb with power added later) was the first 
to follow command and be used with tactical 
effectiveness. 

The appearance of the V-1 and V-2 missiles, 
and their possible effect on the course of 
World War II had they been produced in 
iime and in sufficient numbers, is too well 
known to require further comment at this 
time. 

The possible functions for guided missiles 
are best presented by examining the system 
of designation approved by the RDB’s Com- 
mittee on Guided Missiles. In the basic desig- 


Classes of Missile Guidance 
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BEAM RIDER GUIDANCE 
—The beam rider Surface-to- 
Air missile (SAM) "climbs" 
the radar beam that tracks 
target. The electronics of the 
missile keep it centered in 
the beam. Interception is in- 
evitable as long as the radar- 
man keeps beam on the target 


COMMAND GUIDANCE— 
Ground observer, tracking ap- 
proaching plane on the ra- 
darscope, launches missile. 
Control commands are trans- 
mitted to missile over FM ra- 
dio channels. Radar readings 
on foe and missile are com- 
puted, collision-course plotted 


PUTER 


HOMING GUIDANCE—iIn 
this, combination guidance is 
used (either Beam Riding or 
Command) to get the missile 
to the target area. At this 
point “homing” takes over 
and the missile seeks radar 
echoes bouncing off approach- 
ing plane to home on target 
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nation system, three letters are usually use 
M for Missile, A for Air, S for Surface an 
U for Underwater. The common exampl 
are as follows: 

AAM: Air-to-Air Missile 

ASM: Air-to-Surface Missile 

AUM: Air-to-Underwater Missile 

SAM: Surface-to-Air Missile 

SSM: Surface-to-Surface Missile 

SUM: Surface-to-Underwater Missile 

UAM: Underwater-to-Air Missile 

USM: Underwater-to-Surface Missile 

While the SUM and USM missiles a 
strictly marine vehicles in the class of a co1 
trollable torpedo, the remainder are of dire 
concern to this study. With the exception ¢ 
the entirely feasible UAM, all of the dire 
tions of study are either under active stud 
or in development or production. 

By their essential nature, al] military mi 
siles have things in common: 1) a warhea 
to give it purpose, 2) aerodynamic surface 
to give it control, and 3) systems for recer 
ing intelligence and for exerting the interpre 
tation of this information onto the trajector 
or flight path of the missile. With the e9 
ception of glide bombs, now considere 
largely obsolete, all missiles have powe! 
plants. In many cases, they have booste 
systems which are designed to furnish th 
additional thrust required to overcome it 
ertia and get the missile clear of the launch 
ing site (See Bumper photo, page 57) 

A typical guided missile’s integral parts a1 
analyzed in the chart on page 56. 

The power furnished to a guided missil 
is relatively simple. Simplified turbojets, ran 
jets and pulse-jets have been considered an 
are adequate for many purposes at relativel 
low altitudes. However, they are still aspira 
ing engines and, therefore, are only useft 
where they can take on oxygen from the a 
mosphere. The top limit for “breathing” e1 
gines under the best conditions is abot 
70,000 feet, which eliminates them for man 
missile functions. 

Powerplants that carry their own oxyge 
supply aboard are desirable for many fun 
tions. While there are several designs avai 
able, most rocket engines at present use 
bi-fuel system, burning hydrocarbons lik 
gasoline, alcohol or hydrazine hydrate an 
a concentrated oxidizer like liquid oxyge! 
red-fuming nitric acid or high-concentrat 
hydrogen peroxide. Other combinations lik 
analine and nitric acid have also bee 
studied. Solid fuels—usually an oil-and-ox 
dizer combination in a combustable aspha 
base—are also in wide use, though chief 
in RATO (Rocket Assist Take-Off) unit 
and as powerplants for launchers. 

Our choice of possible rocket engines, the 
advantages and limitations can be studied 1 
the accompanying table (page 56). Th 
rocket engineer’s task is to make the be: 
selection for the particular task involved. 

To this roster, two new types or rathe 
modifications of existing powerplants -wi 
be added soon, These are the atomic ran 
jet and the atomic rocket. These probab) 
will be quite similar to conventional powe 
plants in these classes, with the exception « 
the heat source which will be a nuclear r 
actor instead of a chemical furnace. In tt 
case of the nuclear rocket engine, a workin 
fluid will have to be provided to act as 
medium of transmission. A leading nucle: 
engine expert suggests the use of liquid h 
drogen, pumped out of a tank and throug 
the reactor where it is vaporized and heate 
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) a high temperature, then ejected at high 
elocities through the nozzle. The guided 
issile appears to be the logical flying vehicle 
yr the nuclear engine since the missile car- 
es no crew and, therefore, requires a mini- 
1um of shielding. 

In the opinion of many guided-missile ex- 
erts, the imminent advent of the nuclear 
st engine will solve the now-critical range 
roblem. The problems involved in getting 
1e missile on the correct target is still the 
ne bringing grey hairs to engineers, physi- 
ists and military planners alike. 

With the exception of size and shape, most 
uided missiles, from their travel functions, 
re pretty much alike; they are adaptations 
{ certain aerodynamic and ballistic prin- 
iples to a particular problem. It is in the 
iatter of guidance that they differ widely. 
he nature of the guidance system in a 
uissile is, of course, largely determined by 
ne function it is to perform. 

At present, the major concentration in the 
Inited States is in Surface-to-Air (flak mis- 
iles), Air-to-Air, and Air-to-Surface, all in 
ne with the essentially defensive program 
nd policy of the nation. 

We do most of our talking about Surface- 
)-Air missiles chiefly because it gives the 
ublic a sense of security against atomic at- 
ack. Actually, there are probably more kinds 
f flak missiles than any other of the breed, 
nd we are closer to real success in this field 
nan in almost any other variety. 

Flak missiles are usually small in size and 
elatively short in duration. Their object is 
> climb steeply, and to locate and contact 
m approaching enemy aircraft. The auto- 
wtives and aerodynamics of this problem 
re relatively simple. Guidance, however, is 
nother story. 

There are three general classes of guid- 
nce used in controlling the flight path of 
urface-to-Air missiles: Command, Beam- 
iding and Homing. Command guidance is 
ie simplest from the viewpoint of missile 
esign. The ground observer, tracking the 
pproaching enemy plane on the radarscope, 
4uses a missile to be launched. Control 
o2mmands are transmitted to the missile over 
rdinary FM (Frequency Modulation) radio 
hannels. Radar readings of both the ap- 
roaching aircraft and the intercepting mis- 
ie are computed and plotted and the 
rissile’s course is adjusted to bring the two 
ito collision. The use of a proximity fuze 
duces the accuracy required for the actual 
ontact of interception. 

Beam guidance is an electronic variant of 
ie old light-beam idea, except that the mis- 
le rides on radar instead of a light. The 
ystem usually used for guiding a beam- 
der is a rotating dipole antenna with a 
arabolic reflector. This radar beam is fo- 
used on the approaching aircraft. The elec- 
‘onics of the missile are designed to keep 
centered in the beam. One of the common 
.ethods for achieving this effect is to install 
ceiving antennae in the four cruciform 
ings which are usually used in flak rockets, 
t 90° apart on the axis. Each antenna is 
pupled with an oscillatory circuit whose 
rents are amplified, rectified and made to 
xert energy, via a servo or piston mechan- 
mg onto the missile’s control surfaces. As 
fig as the missile stays centered on the 
eam, and all four antennae get the same 
mount of impulse, the rocket will travel 
raight ahead. If the rocket pulls out of 
ne, one of the antennae will get more im- 
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rotating 
in a parabolic reflector 


put, and the counteracting control surface 
will be activated until balance is restored. 
Thus, theoretically, interception is inevitable 
as long as the radar operator on the ground 
can keep the beam on the target. 

The third approach to flak-missile guid- 
ance is the so-called “seeker.” This idea for 
interception is almost as old as the missile 
art itself. Originally, seeker heads were de- 
vised to track down heat from the engine, 
or propeller noises or other emanations from 
the aircraft itself (now referred to as passive 
seekers). All of these were subject to such 
elementary methods for jamming and decep- 
tion that they were soon abandoned. 

Modern Surface-to-Air Missiles use three 
general classes of seekers when this system 
of guidance is required: the Active, Semi- 
Active, and the previously referred to Passive 
system. In Active Seekers, the sensing head 
of the missile contains a miniature radar 
transmitter and receiver. Once the tiny radar 
set recognized the adversary, its control sys- 
tems “lock on” to the target, coursing it to 
its doom. Since the missile has a higher 
speed and rate of climb, is a smaller “pack- 
age” and is not subject to blackout or other 
acceleration limits that afflict the man- 
carrying machine, it has certain advantages 
over the manned aircraft. 

The Semi-Active Seeker system uses a 
variant of the same idea of homing on a 
radar echo. However, in this set-up the whole 
defensive area is floodlighted with radar 
emanations and the missile is equipped 
solely with a receiving set. Thus, it homes 


on the radar echo bouncing off the surface 


of the approaching aircraft. The Passive 
Seeker homes on heat, noise or other emana- 
tions from the aircraft. 

All of these guidance systems have cer- 
tain advantages and disadvantages. In both 
the Command and the Beam-Riding system, 
the accuracy of directional command falls off 
with the square of the distance: in the case 
of Command Guidance, because the radar 
images become smaller as they recede, while 
with the Beam Rider, the guide-channel 
widens cone-fashion. Thus, both types lose 
accuracy at a distance from the transmitter. 

The Active and Semi-Active seekers also 


have disadvantages, but they are of the op- 
posite variety. The searching cone of the 
Active Seeker’s tiny radar set is limited by 
the size of the antennae that can be installed 
in the missile. While the active missile is 
virtually a sure Nemesis for the invading 
bomber if it gets headed in the right direc- 
tion in the proper range (it gets more ac- 
curate as it approaches the target), still this 
problem of getting it into the right piece of 
sky is difficult. The same is true of the Semi- 
Active system, but to a lesser degree. 

Consequently, the operational approach in 
the modern flak-missile is to combine func- 
tions. By means of either Command Guidance 
or Beam Riding, the missile is directed to the 
approximate location of the invading aircraft. 
There the missile “recognizes” the approach- 
ing aircraft. If the approaching airplane is 
friendly, it will give off an identifying IFF 
(Identification, Friend or Foe) signal, a sort 
of pre-set electronic password that identifies 
the aircraft to the missile’s radar system. The 
missile then ignores the friendly airplane, 
and goes on after other targets not equipped 
with the proper IFF. When it gets in proper 
range, the proximity fuze sets off the war- 
head. 

There is one other element, an old one 
which is again being considered in guided 
missiles; that of man-monitored missiles. We 
must assume, for the safety of the nation, 
that the potential enemy will be able to send 
against us equipment and personnel of no 
less quality than we can put into the air. 
This means that an intercontinental bomber 
with a clutch of A-bombs aboard is a genu- 
ine possibility, and that it must be met with 
practical methods for interception. 

General Hoyt Vandenberg’s statement that, 
using conventional means, we could hope to 
thin down a determined bomber strike by 
but 30 per cent, has far-reaching significance. 
Most of our Surface-to-Air guided missiles 
are radar operated and are, therefore, limited 
to line-of-sight. Back when the Germans 
found that their anti-aircraft missiles like the 
Wasserfall and the Schmetterling were the- 
oretically fine but practically limited, they 
determined to take the monitoring equipment 
closer to the target. This called for either a 
small guided missile that could be carried 
under the wings of an airplane and be air 
launched and commanded or beam ridden to 
the target, or a huge missile with a tiny air- 
plane appended to it like a man riding a 
whale. Having achieved the required posi- 
tion and altitude in a minimum of time, the 
tiny monitor aircraft would stay with the 
missile, leveling it out and heading it toward 
the target. Then the little plane would peel 
off, letting the giant missile head for the 
enemy, first by beam guidance and later by 
active homing. The German’s original object 
was to break up bomber formations with this 
system, but with the improvements in tech- 
nique effected since 1945, such an approach 
to the problems appears to have merit today, 
even if it is only a stop gap until radar lo- 
cation systems are increased in range and 
made foolproof. 

On the other side of the problem, Air-to- 
Surface missiles are the oldest successful 
military. applications of the art. The purpose 
of the Air-to-Surface missile is to permit the 
launching of bombs from positions outside 
the fixed anti-aircraft defenses of an installa- 
tion. The German radio-controlled glide 
bombs, which were used as early as 1941, 

(Continued on page 56) 
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Dilbert 


(Continued from page 35) 


bluster. “Why, there are people in the Hima- 
laya Mountains and the Andes who live 
above the 15,000-foot level without oxygen.” 

True enough, but that’s just the point; 
they do live there. They have become ac- 
climatized, which enables their bodies to 
function effectively at that altitude. Among 
other things, their lungs are so developed 
that more air is taken in at each breath. 
Also, a sample of their blood would show 
it to contain almost twice as many red cells 
per cc. as that of a normal person. And 
these red blood cells are the babies that 
carry the oxygen. So, unless you are a moun- 
taineer, be a good boy and take your oxygen. 

Another mistaken idea people have about 
oxygen is that too much of it is harmful. 
This probably arises from the fact that 
oxygen poisoning can occur among deep sea 
divers when breathing oxygen at pressures 
far greater than that of the atmosphere. Re- 
peated tests have shown that oxygen breathed 
at the pressures encountered in flight, how- 
ever, can have no such harmful effects. So 
breathe freely. 


Look, BuB/ it isn’t true’ 


Some people believe you can recognize 
the lack of oxygen by the onset of panting 
or shortness of breath. This, too, is incor- 
rect. These symptoms occur only if exercise 
is being taken. If you are sitting down and 
the oxygen supply fails, you are very apt 
to pass out without noticeable panting or 
lack of breath. : 

Other important physical reactions due to 
lack of oxygen: 

1. Shorten your range of vision, especially 
at night. 

2. Encourages frost-bite and chilling of the 
body. 

3. Makes you tired and induces air sick- 
ness. 

4. Most important, oxygen starvation af- 
fects your brain power. You are not being 
tough when you think you can do without 
it at altitude—only stupid. And unfortu- 
nately, the stupider you get from the lack 
of oxygen, the better you feel. 

Don’t take risks—take oxygen. 


Another Safety Convert—It’s strange 
how hard it is to get aviators interested in 
their own safety. It often takes an ex- 
perience such as the following to do it. This 
pilot was stunting out over Lake Michigan 
when his plane caught on fire. But let him 
tell it, 

“_.. 80 [1 rolled the plane over, swallowed 
half a dozen times, and pulled my safety 
belt. 

“I was held up for a moment when my 
chute caught on the edge of the cockpit, 
but I gave a hell of a kick and was in the 
clear. By that time I was so excited I pulled 
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my rip-cord immediately, even while I seemed 
to remember that I should count to 10 first. 
I was lucky; my chute didn’t catch on the 
tail surfaces. 

“When I pulled my rip-cord, there was a 
loud snap and the chute and shrouds spiraled 
up past me. I remember waiting for the 
jerk. I got it all right, but it wasn’t like 
the book said. I was jerked by my feet! 
First thing I knew, I was looking up at 
the water and down at my chute. My har- 
ness had somehow slipped off my shoulders 
and miraculously caught around my ankles 
and feet. Thank God, they’re big! 

“Everything happened so fast, it seemed 
like in a dream. Anyway, I finally managed 
to pull myself up and grab the harness. . . . 
I hit the water ‘stern to’ and was picked up 
by a smail boat a few minutes later, with 
nothing worse having happened to me than 
a twisted left knee and a few strap burns. 

“Believe me, I know just how close that 
one was. But now I’m glad it happened, 
because it absolutely convinced me how nec: 
essary safety precautions are. From now on, 
here’s one guy who’s not only going to see 
that his parachute harness fits, but he’s also 
going to try and forestall or be prepared 
to handle the thousand and one other emer- 
gencies peculiar to aviation.” 
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Thick and Red—Naval Aviation has a 
verse for it. It isn’t known whether it has 
been set to music yet, but a sailor wrote 
the words; which go like this: 
“A young pilot with very thick head, 
Has a face that is long and bright red; 
He had a bad lapse 


When he reached for his flaps 
And pulled up his wheels instead.” 


SETH'S SAFETY QUIZ 


1. When complete fuel consumption from any 
tank is necessary, what procedure would be 
followed? 

2. When should you make the idle-mixture 
check? 

3. On take-off, when the horizon is obscured 
by darkness or overcast, what is the safest 
flight procedure? 
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Hangar Flying 


) Cards 


If you are one of the nation’s half-million 
irmen, the CAA advises you to get moving 
n that application of yours for the identifi- 
ation card which will be required under pro- 
osed amendments of the CAR’s. Pilots, 
vechanics and other airmen should file their 
pplications at CAA Aviation Safety district 
fices, and they'll need the following: 

1. Two identical photos, one inch by one 
neh in size, full face, head only, taken 
jithin the past 12 months. 

2. Proof of identification, such as licenses 
r combinations of identification cards and 
ocuments which will identify the applicant. 

3. Proof of citizenship, place and date of 
irth. 

4. Airman certificate. 

Your fingerprints will go on both the 
pplication and the issued identification card. 
Jeadline for obtaining ID’s is September 1, 
SE 


card instead of Passport 


Certificated flight-crew members of U.S. 
lag international carriers now can get a 
ard from the CAA which will serve in lieu 
f a passport for temporary admission to 
oreign countries. Application for this card 
hould be made at the local CAA Aviation 
safety office or at the CAA International 
‘eld Office. When the application has been 
pproved, a convenient wallet-sized card will 
‘e mailed to the air carrier for delivery to 
he applicant . . . and there’s no charge for 
he service. 


One Instructor's Cure 


Louise Blanford of Bakersfield, California, 
offers this novel idea as a sure cure for some 
student pilot failings. It seems that one young 
student flyer was causing her instructor a 
lot of worry by her too-low approaches to 
the airfield. In fact, the gal came in so low 
over the tops of some orange trees in a grove 
next to the field that many times it seemed as 
though the wheels of the plane actually 
touched the trees. Warned over and over 
again, she failed to correct her approach, so 
the instructor decided to do something about 
it. The next time the girl went out to the 


. field for some flight time, the instructor went 


up with her. 'n his pocket he had hidden a 
bright shiny orange. As the two came in for 
the girl’s customarily too-low approach, the 
instructor leaned down and reached his hand 
through the lower opening in the side of the 
Cub. The girl noticed his actions and seemed 
puzzled, but she wasn’t puzzled for long. As 
soon as the Cub rolled to a stop, the instruc- 
tor showed her the orange. “Nice orange I 
picked as we came in, isn’t it?” The errant 
student flyer comes in at the right altitude 
now. 


Alaska Vacation 


Plane owners with a yen for the great 
outdoors and some good fishing will do well 
to consider Alaska, according to the CAA. 
Tucked away in remote corners of Alaska 
are wonderful resorts and recreation areas 
accessible only by airplane, and a list of 
such places has been prepared by the CAA. 
The list gives the location of the area, what 
facilities are available for airplanes (land- 
planes or seaplanes), accommodations and 
the prices charged, and the special attrac- 
tions to visitors. Copies of this list can he 


KIA CHART shows shipment of 23! one to !0-place planes by 1! companies during April 


Aeronca 
Champion 90 hp 
Sedan 
7ocue/ 

Beech 
Bonanza 
D-18 

Bellanca 
Cruisemaster 

Cessna 
1404 
170A 
190 
195 

Engineering & Research 
G 


Luscombe - 8-F 
Mooney - M-18 
Piper 
Tandem Trainer 
Pacer 
Clipper 
Ryan ~ Navion 
Taylorcraft 
' Sportsman 
exes Engineering 
™ GC-1B 


Complete Aircraft 


Manufacturer's Net 
Billing Price 


Shipments 


Jan-Apr 
(thousands of dollars) 


a/ Military type aircraft sold to other than U.S. Military Customers. 
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had from any CAA Regional Office, or from 
the CAA Office of Aviation Information. 
Washington 25, D. C. 


New Kind of Landing 


Emergency situations have turned up a 
lot of oddities in behavior, but here’s one 
emergency that proved good ole American 
quick thinking and ingenuity. The Nawab 
of Bhopal, powerful ruler of a million sub- 
jects in India, was being flown home in a 
Ryan Navion. The Nawab’s pilot, A. K. Mc- 
Lennan, a Scotsman formerly of the RAF, 
discovered as he got set to land that the 
nosewheel wouldn’t lock. McLennan’s part- 
ner and alternate pilot, Dean Kundert, an 
American, was on the ground at the time. He 
sized up the situation, hopped into a Jeep 
and with one hand on the wheel he raced 
alongside the Navion as it came in for a 
landing. The Nawab had been transferred 
to the back seat and his servant had been 
placed in the baggage compartment to make 
the plane tail heavy. Standing up in the 
Jeep, Kundert grasped the Navion’s tail and 
held it firmly down while the plane rolled 
to the very end of the runway. Saved from 
injury: one Indian prince, servant, and pilot; 
saved from damage: one needed airplane. 


Cubs to Battle 


Six Piper Super Cub spray planes and two 
war-surplus biplanes equipped for spraying 
were flown, via airline, to Iran recently to 
help combat the worst locust plague the 
country has experienced in 80 years. Eight 
pilots, all veteran American crop dusters. 
went along with the airplanes. The sprayers 
were hastily rounded up after the U.S. State 
Department received from the Iranian For- 
eign Minister an urgent appeal for help. 


Air Marker Leader 


A CAA report credits Florida with leading 
all the states in 1950 in the installation of 
air markers, with 165 new ones completed. 
Alabama ranked second with 141 new mark- 
ers; Nebraska, third with 140; Wisconsin. 
fourth with 119; New York, fifth with 115; 
and Minnesota, sixth with 109. 


News Notes 


Air-Parts, Inc., through its president 
Arthur C. Harvey, announces the appoint- 
ment of William G. Smith to the position 
of General Sales Manager. Bill Smith was 
with Lockheed Aircraft from 1939 to 1945. 


* 


Kollsman Instrument Corp., a subsidiary 
of Standard Coil Products Co., Inc., has 
named Jay E. Browder Chief of Radio Com- 
munications Engineering Section. Mr. Brow- 
der formerly was associated with Sperry 
Gyroscope Corp. ie 


Aeronautical Training Society has an- 
nounced that Maxwell W. Balfour, Director 
of Spartan School of Aeronautics, Tulsa, 
Oklahoma, is its new president. This is the 
fifth time Capt. Balfour has been elected to 
head ATS. 

* 


National Air Races for 1951 will be held at 
Wayne Major Airport, Detroit, August 18, 19. 


ai 
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CORPORATION AIRCRAFT OWNERS ASSOCIATION, INC. 


Corporation Aircraft Owners Association 
is a non-profit organization designed to 
promote the aviation interests of the 
member firms, to protect those interests 
from discriminating legislation by Federal, 
State or Municipal agencies, to enable 
corporation aircraft owners to be repre- 
sented as a united front in all matters 
where organized action is necessary to 
bring about improvements in aircraft 
equipment and service, and to further 
the cause of safety and economy of 
operation. The CAOA headquarters are 
located at 1025 Connecticut Avenue, 


Washington 6, D. C. 


What's Cooking in RTCA 


A new Special Committee, including for 
the first tirne representation from the CAOA, 
has been set up by the Radio Technical Coin. 
mission for Aeronautics to see exactly where 
we are in the Transition Program of the 
Common System of all-weather air navigation 
and traffic control. 

It will review the present status of RTCA, 
Air Navigation Development Board (ANDB), 
and Air Coordinating Committee’s Naviga- 
tion and Air Trafic Control Panel (ACC/ 
NAV) papers relating to the Transition 
Program. 


It will standardize nomenclature and de- 
velop an up-to-date description of the func- 
tions of each piece of equipment in that 
program. 

It will prepare a status report of Transi- 
tion Program equipments listed in the 
SWG-5 report, as proposed, under develop- 
ment, service test, procurement, installation, 
in use. 

It will recommend a schedule for the de- 
velopment of additional equipments required 
for the implementation of the Transition 
Program of the Common System. 

It will amend, as may be necessary, the 
“transition period” section of the SC-31 re- 
port to provide a “technical equivalent” of 
the SWG-5 operational report. 

There are 10 other special committees 
whose activities are continuing. Here are 
the numbers and names: 

SC-18—Automatic Flight Control 

SC35—Standardization of Adjustment of 
ILS and VAR Facilities 

SC37—Coordination of Test Procedures 
and Standards 

SC46—Standardization of Aircraft Equip- 
ment Control Panels 

SC51—DME Test Equipment 

SC54—Operational Analysis of the Need 
for and Use of Course Line Computers in 
Air Traffic Control! 

SC56—Impiementation of the VHF Utiliza- 
tion Plan and Review of Transition Period 


Communication Requirements 
S$C57—High-Altitude Grid 
VOR/DME Frequency Pairing 
SC58—Minimum Performance Standard 
for Airborne Electronic Equipment for th 
Transition Period Commen System. 
From time to time brief reports on som 
of the above activities will be given. 


Plan fo 


CAOA and the L/MF Ranges 


Early in May the Technical Committe 
advised all members of imminent action b 
the CAA in starting their program of grac 
ually discontinuing the low-frequency fou 
course radio-range stations over a period ¢ 
years, beginning with fiscal 1952. 

In connection with discussion meeting 
on the subject held in Regions Five, On 
and Four, letters were sent out to all men 
bers in those regions. with a list of th 
ranges proposed for shutting down, and th 
suggestion that pilots in each area get t 
gether and attend the meetings. In case 
where this was impracticable it was sug 
gested that letters be sent to CAOA heac 
quarters in Washington. 

Just prior to the Region One meeting o 
June 6, letters were received from Celanes 
Corporation of America, Armstrong Cor 
Company, Red Devil Tools and Eastma 
Kodak Company. All of these letters e> 
pressed opposition to the discontinuance c 
the L/MF ranges at the present time. Th 
reasons in general and the specific objec 
tions to the shutting down of particular st¢ 
tions on the list were outlined. 

Some of the reasons offered in the letter 
included uncertain delivery of the airborn 
equipment necessary to make the change 
especially the Collins and ARC (airline type 
VOR sets desired for multi-engine aircraft 
insufficient reliability of VOR navigation i 
instrument weather (many pilots do not tru: 
it enough as yet) ; and the frequent malfun 
tioning, and necessity of maintenance an 


FLATTOP-TYPE REFUELER has been developed by Esso. New tender has 75 per cent greater pumping rate to speed up plane refuelin 
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airs to VOR and ILS ground equipment. 
n the case of Rochester, N. Y., one com- 
ty pointed out that the VOR station is just 
# in process of being relocated, and that 
s for the original construction of the ILS 
1 not gone out as of the early part of 
1e. This means Rochester will not be ready 
have its L/MF range shut down for at 
st two more years. 

‘nother company stated that by the re- 
val of the Wilkes-Barre and Elmira ranges 
ts in the New York area whose planes 
not equipped with VOR receivers would 
s Airways Red 23 and Red 26, an excel- 
t secondary route to Buffalo, Cleveland 
| the west. 

‘hese points have already been taken up 
h CAA in Washington who reply that this 
xxactly the kind of information they want 
nf? users of the airways, and indicate that 
ion in some cases will certainly be post- 


ed. 
Defense Identification 


\s a post-report project, several members 
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of Task Group “C” (Industrial, Business and 
Agricultural Flying) took a two-week trip 
to visit the headquarters of the Air Defense 
Command at Colorado Springs, and the head- 
quarters of the Eastern, Midwestern and 
Western Air Defense Forces, and 30th Air 
Division at Selfridge AFB. The trip was set 
up by Wiley Wright, Office of Aviation De- 
velopment, CAA, acting chairman of Task 
Group “C”; Col. A. B. McMullen (NASAO), 
“Doc” Hartranft (AOPA) were among the 
other members; Merrill Armour of the Fed- 
eral Civil Defense Administration and Joe 
Blatt, Chief of the Planning Staff, Office of 
Federal Airways went along as observers. 

The purpose of the trip was to confer with 
air defense officers, CAA liaison personnel, 
etc. regarding the problems of identification 
of civil aircraft, praticularly non-carrier air- 
craft. Appreciation of the amount of such 
flying going on at the present time was very 
spotty, and it was felt that considerable 
progress was made in securing a more ade- 
quate understanding of the problem. 

One tangible result was a request for cop- 


ies of the CAOA Directory of Executive Air- 


EXECUTIVE LODESTAR, owned and op- 
erated by Mississippi River Fuel Corpora- 
tion of St. Louis, features a "picture win- 
dow" for better visibility for passengers 


craft to be sent to all Air Defense bases. 
Collision Prevention 


Flight Safety Foundation’s Accident Pre- 
vention Bulletin 51-12 gives the following 
three steps which should be taken now in 
connection with the air collision hazard. 

J. A strong continuous campaign by every 
operator to encourage flight discipline— 
cruise at correct altitude, on the right side 
of the airway, report positions accurately. 

2. Reorganize cockpit procedure in_air- 
craft so that at least one pair of eyes is al- 
ways looking out the cockpit for collision 
hazards—similar to a watch at sea. The 
searching pattern should be organized so that 
all areas will be scanned within definite 
time intervals. 

3. Install collision warning lights which 
were tested and demonstrated at Denver at 
the FSF Safety Seminar and by the CAA at 
Indianapolis. Why wait? 


New Members 


The following companies have been ac- 
cepted as members of the Association since 
our last report. 

The J. R. Watkins Company, manufacturer 
of food and medicinal supplies, Winona, 
Minn. This company operates a Douglas 
DC-3C between 600 and 700 hours per year. 
Ralph Boalt is Vice President, and Jack 
Ollom (ATR) is the chief pilot. 

McCullough Tool Company of Houston, 
Texas is engaged in oil-well tool manufac- 
turing. The corporation has operated aircraft 
for over 10 years. Present equipment is a 
Lockheed Ledestar. L. C. Richter is the com- 


pany pilot. +h 
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Over but not Out... 


(Continued from page 29) 


pounded into him from the time he started 
flight training. 

In the most recent movie version of what 
goes on between the tower and the pilot, the 
tower operator was wearing a set of ear- 
phones similar to those worn by telephone 
operators. He was standing up, peering out 
into the overcast in an effort to see the 
aircraft he was working, tripping over tele- 
phones, and keying a Buck Rogers type of 
microphone. If I were a civilian and saw a 
confused set-up like that, I’d stay on the 
ground. 


Let’s get the record straight. We don’t 
wear earphones! We don’t have a confused 
clutter of radio gear strewn willy-nilly all 
over the place! And, brother, once they turn 
you loose in a tower, you have been checked 
out thoroughly on what you are doing—and 
it is all cut and dried—exactly what you do, 
when you do it, and how. 

Normally there are two operating positions 
in the tower, referred to as the “A” stand 
and the “B” stand. The “A” stand operator 
operates the microphone and actually con- 
trols the traffic insofar as take-off, landing, 
and procedures around the traffic pattern are 
concerned. In short, he is the boss of the 
airport, and pilots rely on his judgment as 
well as the accuracy of his instructions. When 


by-side. The plane is noted 


oyal Navy’s new jet fighter, the Sea Venom, is shown here in one of its 
first flight photos to be released. The plane, powered by a jet engine of 
5,000 pounds static thrust, embodies deck arrester gear and hydraulically 
folding wings. Its crew of two—pilot and radar operator/observer—sit side- 
for its fast rate of climb, maneuverability. 


New Jets From Great Britain 


{he Vickers 660 is the first of Britain’s multi-jet bombers. It is powered 
by four Rolls-Royce Avon engines. Note its similarity to the twin-jet 
Canberra. Boundary layer fences are placed about half-way out the wing. 
The tandem main wheels retract outward into the wing; the nosewheel re- 
tracts aft into the fuselage. The 660 is in the over-600-mph category. 
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an aircraft is ready to taxi out for take-off, 
all the pilot generally wants to know is the 
runway in use, the correct time, and the 
altimeter setting. Then he proceeds down 
the taxiway, is cleared into position, and 
away he goes. The pilot may request such 
information as wind velocity, etc., or he may 
have to stand by before take-off for a clear- 
ance of his flight plan through the Air 
Traffic Control center in his particular con- 
trol zone. But normally he is off into the 
blue with very little fuss. The “A” stand 
operator also may coordinate with the GCA 
unit down on the field, and perform various 
related duties. But he doesn’t wear ear- 
phones; he doesn’t sweat over his job (un- 
less the day is hot); and he is never the 
befuddled character pictured in the comic 
books. 

The “B” stand operator takes care of the 
details that the man on the microphone 
doesn’t have time for. He receives flight 
plans, advises the parties concerned when an 
aircraft arrives or departs, keeps up the 
various log books, answers the telephones, 
copies hourly weather sequences, and assists 
in general. Ordinarily, the two operators 
switch back and forth at intervals from 
the “A” to the “B” stand, to relieve the 
strain. 

If we are attempting to establish radio con- 
tact with a plane that we believe should be 
in our vicinity, we merely transmit as fol- 
lows: “Navy so-and-so-, this is Navy such- 
and-such Tower. Do you read?” Then we 
stand by to see if the aircraft is hearing us. 
If it appears that such is not the case, we 
repeat the message at intervals until contact 
is made. The pilot answers, “Roger, Navy 
Tower, this is Navy so-and-so, reading you 
loud and clear.” Or, “weak, but readable,” 
or whatever the case may be. 

Of course, there are some cases where an 
airplane actually does get lost. When this 
happens, a complicated, well-organized search 
system goes into action. But before it is 
definitely determined that the aircraft is lost 
and not merely flying around with radio 
receiver out of commission, we start trying 
to pick him up on radar gear and in various 
other ways. We don’t start tearing our hair, 
loosening our shirt collars, and acting like 
the nitwits in the movies. If we did, the 
poor pilot would really be sunk. 

Another over-worked expression is “Roger,” 
which means, literally, “I understand,” or 
“ve got everything straight that you said in 
your last transmission.” Sometimes this is 
accompanied by “Wilco,” meaning “J will 
comply with your last instructions.” When a 
pilot “Rogers” a message, and is done gab- 
bing with you at the moment, he says 
“Roger, out,” meaning “I understand, and 
am through talking to you for a while.” The 
Dilberts in the movies, though, would dress 
this up with “Roger Dodger, over and out,” 
which may sound more glamorous, but is 
highly incorrect. 

Not so many years ago, when CAA began 
to develop their network of radio aids to 
navigation, including range stations and 
control towers, etc., the boys who pioneered 
in air-to-ground communications had no 
standard terminology to guide them. When 
a pilot understood a message, he would 
usually say just plain “okay.” If he con- 
tacted a station and was holding a conver- 
sation with it, he would say “go ahead” at 
the end of a transmission (instead of “Over” 
as he now would). Even now, some of the 
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who have been in the business for 
time will slip into some of the old 
es, but it is unintentional, or just for 
s—and not good practice, since FCC 
ors these things. I remember one fellow 
e Pittsburgh Tower back around 1940 
really had a line of his own when it 
to giving taxi instructions, etc. For 
ice, in the event he had to refer to a 
west wind he used “Silly Willy,” and 
east was “Naughty Esther.” 

ne marched on, the country became 
ved in a war, and air traffic was on the 
ise. Not only that, we were working 
y with Great Britain, and they had 
yped their own radio phraseology. To 
operations clearer, radio phraseology 
tandardized. A phonetic alphabet came 
yeing, so that now a southwest wind is 
igar William,” and “Naughty Esther” 
w “Nan Easy.” (The guy in Pittsburgh 
-got fancy on a north-northeast wind: 
s “Nasty Naughty Esther.”) We really 
the British for both “over” and “out,” 
igh their term for the latter was “listen- 
ut.” But even they never said “over and 


traffic control is now a well-coordi- 
set-up from coast to coast. It has to 
an you imagine the fix a pilot would be 
he was in the stack at LaGuardia, for 
ice, and the Approach Controller there 
a set of phrases entirely different from 
at Chicago? 
ne pilots have a tendency to become 
y in their radio technique, but usually 
s not due to lack of knowledge—they 
verely backsliding a bit. I believe this 
i2@ of civilian pilots more so than the 
ry fly boys. I heard one fellow on 3105 
me night talking to Patricia Bay Radio. 
»0y evidently had seen too many movies: 
» end of every transmission he would 
momentarily, and then scream “O-o- 
rr!” Loud and extremely clear. Cor- 
used, “over” should merely be the 
f the sentence—it hangs on the end of 
onversation like the tail on a dog. In 
ase the tail was wagging the dog. 
vbe we have gone off the deep end on 
1yject, but every Aircontrolman I have 
: to has the same complaint. Fiction 
s and the people who write scripts for 
s usually try to be authentic in other 
is; why don’t they get these few 
calities right also. 
ht here, let’s set down a few complaints 
rial trafic cops have to make against 
One big gripe we have (at least at 
tation) is on clearances. When we te- 
an ATC clearance from Control for an 
ft, we are very particular to get it 
exactly as received. When we pass it 
the pilot and request him to read it 
it is for his own protection as well as 
wn. In fact, we record everything we 
nit and receive. Most pilots will read it 
verbatim. But a certain small percent- 
f the fly boys will get it upside down 
yackwards. Sometimes we almost have 
ad with them to please get it right. If 
i the pilot to climb out on the north- 
eg to 5,000 feet, we don’t merely mean 
limb to 5,000; we mean climb north- 
yund. There may be somebody else on 
ther courses of the range, and it is 
smbarrassing for two aircraft to meet 
yn. One day one of our controllers 
an approach clearance to a pilot to 
id inbound on the southeast course to 
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the range station and hold in the elliptical 
racetrack pattern on the southwest leg for 
further clearance. The airplane driver in- 
sisted on reading it back that he would hold 
southeast, although he was familiar with our 
range approach set-up and probably intended 
all along to go into the standard southwest 
holding pattern. It took about six transmis- 
sions on our part to get it straight on the 
recorder—and the pilot was disgusted with 
us, even though it was his neck that we were 
primarily concerned with. 

Normally most of our aircraft use the 
same VHF frequency, and can hear each 
other as well as the tower. And yet, many 
of them think nothing of breaking in on 
their fellow pilots when they are talking to 


us. This garbles everything and takes up 
valuable time to straighten out. We think 
nothing of it either! Maybe they just don’t 
like each other. More probably, it is care- 
lessness. At any rate, it is certainly irritating. 
Almost as bad to the Aircontrolman as the 
Dilbert who leaves his transmitter keyed 
after talking, thereby cutting everybody off 
the air. This sometimes results in the con- 
troller cutting his throat! 

We like our job. We try to help the fly 
boys in any way we can, and we appreciate 
cooperation from them. And we are disgusted 
with the movies for making us look like a 
bunch of confused jerks. Steve Canyon gets 
it right; why can’t Hollywood? Over—but 
not out! +h 


Turbojet News in U.S. 


M\he Chase XC-123A is the world’s first jet cargo plane as well as the U.S. 

first pure-jet transport. Now being tested by the Air Force, the XC-123A 
has flown with a gross load of well over 50,000 pounds and has taken off in 
a run of only 600 feet (and landed in that same area when equipped with a 
tail brake-chute). The XC-123A is the jet-powered version of the glider XG-20. 


M\he most powerful turbojet flying in the States (at press time) is carried 

aloft on a test flight by a B-50 Superfortress. The engine is the J-57 Turbo- 
Wasp built by Pratt & Whitney Aircraft at East Hartford, Conn. The J-57 is 
housed in a retractable nacelle that is lowered from plane’s bomb bay for 
test work. This engine is much more powerful than the Pratt & Whitney J-48. 
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Guided Missile 


(Continued from page 49) 


proved inadequate. A bi-fuel powerplant was 
added later, which permitted the missile to 
be launched from beyond anti-aircraft range. 
However, this missile was radio controlled 
but visually sighted and had serious limita- 
tions. 

By 1944 and 1945, the USAF was using 
glide bombs and steerable Azon and Razons 
against such difficult targets as bridges and 
shipping. These were merely conventional 
bombs with control units in azimuth and in 
range and azimuth combined. They were 
visually sighted and radio corrected. All of 
these early Air-to-Surface missiles had the 
distinct disadvantage of having visual limits. 
Later, application of radar sighting permitted 
the missiles to be used when the weather 
turned sour. Early in the game, such ideas 
as heat or light seekers were devised. How- 
ever, an air-tight black-out, plus a decoy 
beacon could ruin a light seeker’s accuracy, 
and a pit full of thermite could pull a heat 
seeker away from a blast furnace or steel 
mill. While Command or Beam Riding, op- 
erating from an airplane, could get an Air- 
to-Surface missile into a general area, some- 
thing better is needed for accurate hits. Ad- 
mittedly, for an A-bomb an area hit is close 
enough, but there are still situations where 
an area commander wants to get one bridge 
or one house, not the whole population. 

In this case, television guidance is work- 
able. The missile is equipped with a tele- 
vision camera which transmits to the oper- 
ator in the aircraft a first-hand view of where 
the missile is heading. Through telemetered 
messages, the speed, altitude and direction of 
the missile is transmitted to the radar-oper- 
ator missile monitor, who steers the weapon 
into the target like the old Japanese Baka- 
bomb pilot, only there is no mourning after- 
wards, Variations of the Surface-to-Air guid- 
ance systems are in some cases applicable to 
the Air-to-Surface weapon. There are also 
possible variants of this missile that can 
seek out a submarine that has plunged un- 
derwater for safety. Once the missile hits 
water, it sheds its aerodynamic equipment 
and, turning torpedo, seeks the sound or vi- 
bration made by the submarine trying to 
escape. 

The Air-to-Air missile is one of the most 
earnestly cultivated of our current research 
crop. Obviously, our barreled ordnance, 
mounted on fighter aircraft, has serious Jimi- 
tations. With the time on target reduced to 
seconds and fractions thereof, the whole gun 
battery of a jet fighter, even at 100 per cent 
effectiveness (50 per cent is a miracle) would 
scarcely disturb a B-36-class intercontinental 
bomber. 

Ordnance rockets of the Mighty Mouse 
class are still barreled ordnance, and their 
accuracy of trajectory is still inferior to a 
barrel-launched projectile. Since a small 
guided missile can combine both adequate 
warhead strength with maneuvering correc- 
tion while in flight, it appears to be a pos- 
sible solution to the pressing problem of de- 
fense against the A-bomber. 

In the Air-to-Air missile, virtually all 
classes of guidance are possible, subject only 
to space and weight consideration. The en- 
couraging sign for this phase of the guided 
missile art is the miniaturization of electronic 
equipment. Workable vacuum tubes with a 
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What? (Component) 


. Warhead with fuze 


. Powerplant 


. Launching system 


System for receiving and 
interpreting intelligence 


Power systems 


Aerodynamics 


Airframe 


Missiles—Chart A 


Why? (Function) 


Destruction of enemy 


Maintain speed and 
maneuverability 


To attain speed 


Guidance and dis- 


crimination 


"Muscles" to move 
command intelli- 
gence to control 
system 


Stability and steer- 
ing, sometimes lift 


Integration of 
assembly 


How? (Implementation) 
Explosive, atomic or che 


cal, with proximity or 
directive fuze 


Jet or rocket engine 


Rockets, bi-fuel or solid - 


Pre-set, electronic or 
similar systems 


Servo-mechanisms, hy- 
draulic or electric powe 


Moveable fins, wings < 
ailerons, sometimes imp! 
sors on the rocket strear 


Structure using mater 
yielding optimum stren 
to weight ratio 


CHART A (above) lists components that make up a guided missile, the functions o 
individual components, and how the components perform their designed functions in 


Mach Number 
Range 


Missiles—Chart B 


Characteristics 


Air breathing, in- 
termittent opera- 
tion, 2.8 lb fuel 
per hr per Ib thrust 


Advantages 


Thrust at zero 
speed, easy to 
build, cheap fuel 


Disadvant 


Erractic ath 
altitudes, al 
supersonic sf 
vibrates bad 


Engins 

Pulse jet 0.6 
Turbojet 0.8 
Ram-jet [533-5 
Rocket, bi-fuel open 
Fc solid fuel} open 


Air breathing, con- 
tinuous operation, 
2 |b fuel per hr 
per lb thrust 


Thrust at zero 
speed, reasonable 


Expensive an 


Air breathing, con- 
tinuous operation, 
.20 |b fuel per hr 
per |b thrust 


Requires no air, 
continuous opera- 
tion, 18 lb fuel per 
hr per |b thrust 


complex 
fuel consumption 
No moving parts,| No thrust a 
high thrust for speed, diffic 
frontal area and | design 
weight, fuel con- 
sumption good at 
high speeds 
Thrust independent| High specifi 


of speed, better ot 
high altitudes, 
compact 


consumption, 
pensive fuels 
severe coolit 
problem 


Requires no. air, 
continuous opera- 
tion, I9 Ibs fuel 


per hr per Ib thrust 


Thrust independent 
of speed, high 
thrust, simple to 
build and operate 


Short duratic 
high fuel cor 
tion, severe 
ing problem 


a 


CHART B lists the various types of powerplants used in propelling guided missile 
Mach number range, the characteristics of each, the advantages and disadv 
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ange of functions have been reduced to 
t-seed dimensions. Other electronic com- 
its are likewise being reduced in size. 
ng these components to work under the 
mes of temperature and acceleration na- 
to guided-missile operation is another 
r. However, these are developmental 
ems, and their solution is reportedly 
ar off. 
e Surface-to-Surface missile gets the 
est amount of discussion these days, al- 
sh its possibilities are tremendous. 
e current military-political situation is 
1e in that while the tactical situation is 
range in almost the rifle-shot sense, 
major strategic problem is ultra-long 
—distances in the realm of the inter- 
nental bomber. Awaiting the arrival of 
srkable atomic engine, the Surface-to- 
ice guided missile, the developments of 
V-2 might be expected to take a back 
in the development race. However, since 
wrival of a workable nuclear engine is 
n the range of predictable science, sys- 
for control of such a missile are being 
ed. 
e old V-2 missile was controlled in flight 
re-set built-in gyros and velocity regula- 
Once it was launched, it proceeded to 
estination. Since its range was only 200 
, and its velocity supersonic, the oppor- 
y for error should have been relatively 
|. Nevertheless, the V-2 was regarded as 


APER ROCKET takes off; at 20 miles up, 
cil-like nose (Wac Corporal) releases 
f and continues to 250-mile height 
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a random weapon, and if it hit London from 
the Pas-de-Calais area, it was considered 
“on target.” ~ 

If the long-range missile is planned as a 
substitute for the intercontinental bomber, a 
far greater degree of accuracy must be pro- 
vided for its guidance. 

There are two approaches to the problem 
of furnishing a frame of reference for the 
guidance of an intercontinental guided mis- 
sile. Men with practical experience in the 
business of navigation appear to favor the 
use of straight electronic navigation—cover- 
ing the area with high-powered pulsed ema- 
nations, transmitted from two or more sta- 
tions, forming lines of well-defined junctures 
that can be used to make exact navigational 
fixes in space. The long-range nuclear- 
powered and atomic warheaded missile could 
be “educated” to arrive at certain fixes at 
certain times. The Decca and the Loran sys- 
tems managed to effect navigation of aircraft 
by this principle with amazing accuracy. 
Why not missiles? 

Other practical navigators talk a super- 
sonic variety of clock and compass, or even 
fixed references to the variations in the 
earth’s magnetic field. More romantic seers 
talk of automatic astro-navigation. Despite 
its ultra-modern name, this system is a mod- 
ernization of the method of navigation used 
by the sea-faring Polynesians who covered 
the vast Pacific in open canoes, following a 
certain lore of the heavens; they had to be 
directly under a certain star at a certain 
time. 

Automatic seeker telescopes are “edu- 
cated” to seek particular navigational stars, 
to remain sighted on them for the entire 
flight. The information concerning the shift 
in position of the missile in reference to 
these stars is fed to a computer. This com- 
puter has been given, beforehand, the cor- 
rect course, and the electric brain feeds in- 
formation on deviations to the control servo 
system which makes the required’ correction. 
The final pass at a specific target can be 
effected by any of the seeker systems pre- 
viously discussed. ; 

The military significance of guided missiles 
is too obvious to require a great deal of dis- 
cussion. To a large degree, our future di- 
plomacy may depend on the kind of delivery 
they can furnish for our nuclear warheads 
and how they can serve as a countermeasure 
to manned bombers and to other missiles. 

Since the guidance systems of all of these 
weapons are electronic in their nature, they 
are subject to jamming and other counter- 
measures. These terms, countermeasures and 
counter-countermeasures are likely to be as 
important as chain mail and armor were in 
the days of the mounted knight. The busi- 
ness of foiling a missile, whose guidance 
system is unknown yet whose rate of ap- 
proach is many times faster than sound, is 
one for a nimble mind. One well-known psy- 
chologist in New York, on considering the 
problems involved in missile defense, stated 
that it would make nervous breakdown as 
ordinary as the common cold among those 
soldiers and technicians charged with the 
defense of our cities. 

Still, the guided missile like the famed Box 
of Pandora has its scintilla of hope . . . for 
in it Mankind has the vehicle for exploration 
among the stars. All he has to learn is the 
science of living among his neighbors on 
earth. That’s a problem long overdue for 


solution. +h 


HEAR NO EVIL 
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Although it’s 
wise to avoid malicious gos- 
sip, only a monkey shuts his 
ears to reality. And cancer is 
a grim reality. We must open 
our ears to the life-saving 
truths which will teach us 
and our neighbors the safe- 
guards against cancer. For 
humanity’s sake —and our 
own preservation — we must 
support the crusade against 
this mortal enemy of man. 


GIVE TO 
CONQUER CANCER 


AMERICAN 
CANCER 
SOCIETY 


ENGINEERING 2 monris 
B 


ENGINEERING: B. S. DEGREE IN 27 
INDIAN MONTHS. Aeronautical, Chemical, Civil, 
A Electrical, Mechanical and Radio Engineer- 
ing (ine. television). Drafting, l-yr. Gov’t 
TECHNICAL approved for G.I.’s. Low rate. Earn board. 
Large industrial center. Students from 48 
states, 21 countries. Demand for gradu- 
COLLEGE ates. Enter Rage Dec., March, June. Write 
for catalog. 8} E. Washington Bivd., 

Fort Wayne 2, Indiana. 


NEED 
EXTRA 
CASH? 


Here’s How to Get It 


ARN cash commissions easily, sell- 
ing subscriptions to SKYWAYS and 
OTHER POPULAR PUBLICATIONS 
in your spare time. For details and sup- 
plies clip and mail the coupon today. 


SKYWAYS 
Box 394 Independence Square 
Philadelphia 5, Pa. 
Please mail me yeur spare-time com- 
mission offer. 


SKYWAYS‘ 


AIRCRAFT WANTED 


POWERS & GEORGE, Aircraft Brokers, of 475 
Fifth Avenue, New York City, have pur- 
chasers for all types of aircraft. No charge 
for listing your ship for sale. Write for 
details, describing your airplane. “Airplanes 
Everywhere”’. 

CESSNA—165. Write details and price to R. 
A. Hall Box 11, Lyman, Washington. 


USED PLANES FOR SALE 
BEECHCRAFT 

BONANZAS: 26 from $6225. Painted model 
35, #945058, has 220 hours since overhaul. 
Steerable nosewheel. Gyros. Omni-range. 
Loop. Beautiful condition. $7500. Also; 
painted A-35, #552BS, with zero time since 
major. Auxiliary tank. Gyros. Omni-range. 
Flares. Practically all 1950 features. Ex- 
ceptional. $10,850. Apply, POWERS & 
GEORGE, Aircraft Brokers, 475 Fifth Ave- 
nue, New York City. “Airplanes Every- 
where”. 

D-18-S TWINS: 5 from $43,100. Executive 
#843738, only flown 300 hours. Nose tank. 
Best radio with omni-range. ADF. New 
condition. $55,000. Inquire, POWERS & 
GEORGE, Aircraft Brokers, 475 Fifth Ave- 
nue, New York City. “Airplanes Every- 
where”. 

TWIN BEECH D18S, Hydromatics, well equipped 
$56,000.00. Trade considered. Stonnell & 
Holladay, Washington National Airport, D.C. 
BONANZA 35—1947, perfect condition, 1,500 
hrs. airframe, 170 hrs. on new engine, 2-way 
radio, blind panel, navigation, landing lights, 
licensed to May 1952, others available, 18 
months to pay. AIRMART AIRCRAFT 
1930 S. STATE, Chicago, Illinois. 

BELLANCA 


CRUISEMASTER: Standard October 1950, 
#6994NS, flown only 25 hours. 190HP. 
Hangared. Undamaged. $9600. Consult, 


POWERS & GEORGE, Aircraft Brokers, 
475 Fifth Avenue, New York Ctiy. “Air- 
planes Everywhere”. 

BELLANCA 1948, 229:45 hours total, 2-way 
radio, blind group, electric operated gear, 
heavy type cylinders, a beauty, red, cream 
trim, $3.750, others available, 18 months to 
pay. AIRMART AIRCRAFT 1930 S. State, 
Chicago, Illinois. 


CESSNA 
140'S: 25 from $1500. 1948, #3055VS, has 
375 hours. Metal propeller. Radio. Excellent. 
$1850. Also; all metal 1949, #9852AS, with 
85 hours. Metal propeller. Radio. New condi- 
tion. $4100. Apply, POWERS & GEORGE, 
Aircraft Brokers, 475 Fifth Avenue, New 
York City. “Airplanes Everywhere”. 
190'S: 5 from $7000. 1949, #4760VS, has zero 
time since overhaul. Gyros. Excellent radio. 
ADF. Relicensed. $11,500. Make offer. In- 
quire, POWERS & GEORGE, Aircraft 
Brokers, 475 Fifth Avenue, New York City. 
“Airplanes Everywhere”. ; 
CESSNA 120'S from $1,000, 140’s from $1,400, 
170’s from $3,675. All in perfect condition, 
18 months to pay. AIRMART AIRCRAFT 
1930 S. State, Chicago, Illinois. 
195'S: 9 from $9750. 1948, #4704NS, has 308 
hours. Gyros. VHF. ADF. Hangared. All 
bulletins. $11,500. Consult, POWERS & 
GEORGE, Aircraft Brokers, 475 Fifth Ave- 
nue, New York City. “Airplanes Every- 
where”. 
TWINS: 26 from $1500. #51301S, has 250 
hours since major overhaul. Recovered 1950. 
Relicensed April. Gyros. Omni-range. AFD. 
All bulletins. Undamaged. Exceptional. 
$2995. Apply, POWERS & GEORGE, Air- 
craft Brokers, 475 Fifth Avenue, New York 
City. “Airplanes Everywhere”. 
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CLASSIFIED ADVERTISING 


RATES ARE 


ALL CLASSIFIED ADVERTISING 
accepted with the understanding 
that it will be placed in the first 
issue closing after receipt of 


order. Classified forms close first 


of second month preceding date 


of issue, 


All Classified Advertising Prepaid 


ERCOUPE 


ERCOUPES: 21 from $1500. Late 1947, 
#3964HS, has 290 hours. Metal propeller. 
Extra instruments. Radio. Many late im- 
provements. Hangared. Undamaged. New 
condition. $1600. Make offer. Inquire, POW- 
ERS & GEORGE, Aircraft Brokers, 475 
Fifth Avenue, New York City. “Airplanes 
Everywhere”. 

LATE '46 ERCOUPE, four hours since major 
aircraft & engine, when $941.16 was spent. 
Has everything, $1,150.00. Erie Casein Dry- 
ers, Erie, Illinois. 


ERCOUPE 1946, 85 hp., 400 hrs. total, 40 since 

top, 2-way radio, loop, controllable pitch 

prop, artificial horizon, lights, wings just 

recovered, looks like new, $1,250, others 

available, 18 months to pay. AIRMART 

AIRCRAFT 1930 S. State, Chicago, Illinois. 
LOCKHEED 


LODESTAR: Everything zero time following 
overhaul. Can finish to customer specifica- 
tions. Stonnell & Holladay, Washington Na- 
tional Airport, D. C. 

LUSCOMBE 


8F'S-—90HP: 12 available. 1948, #1884BS, has 
260 hours. Metal propeller. Primary blind. 
Radio. Undamaged.- Hangared. Exceptional- 
ly clean. Bargain. $1850. Consult, POWERS 
& GEORGE, Aircraft Brokers, 475 Fifth 
eyenus, New York City. “Airplanes Every- 
where”. 


NAVION 


NAVIONS: 48 from $4125. Standard 1947, 
#8131HS, has only 160 hours. Latest pumps. 
Hangared. Undamaged. All bulletins. Clean. 
$6275. Also; 1948, #4729KS, with 205HP 
engine. 200 hours total. E-80 starter. Gyros. 
Omni-range. ADF. Extra soundproofing. 
Custom upholstery. Exceptional offering. 
$7950. Apply, POWERS & GEORGE, Air- 
craft Brokers, 475 Fifth Avenue, New York 
City. “Airplanes Everywhere”. 
NAVION 1948 


NAVION 1948, complete blind panel with 
gyros, 2-way radio, seat covers, window cur- 
tains, new 205 engine with 40 hrs total, E-80 
starter, plush interior, maroon, cream trim, 
$7,795, 18 months to pay, others available 
from $5,000. AIRMART AIRCRAFT 1930 
8. State, Chicago, Illinois. 
PIPER 


CLIPPERS: 6 available. 1949, #6206KS, has 
200 hours. Metal propeller. Radio. Landing 
lights. Rargain. $2350. Inquire, POWERS 
& GEORGE, Aircraft Brokers, 475 Fifth 
STEN, New York City. “Airplanes Every- 
where”. 


REPUBLIC 
SEABEE 1947, private owner, 173 hours. Like 
new used in fresh water only. Steerable tail 
wheel. Stall warning indicator, etc. Hang- 
ared. Send best offer to Box 272 Barre, 
Vermont. 


15¢ PER WORD—FIRST 15 WORDS 


(MINIMUM SIZE) $2.00 


STINSON 
1948 STINSON STATION WAGON. By ownei 
400 Hours Total. No oil. Extra instruments 
Halicrafter Radio, Bulletins up to date 
licensed to August 51. Hangared since new 
Dark blue. Never damaged. Brand new con 
dition—$3000. United Tool Co. 555 Nort! 
Market, Shreveport, La. 

SWIFT 
125'S: 22 from $1725. Globe, #721148, ha 
340 hours. New canopy, heavy windshields 
reupholstered, and completely painted 1951] 
Aeromatic. Gyro. Radio. Relicensed April 
Beautiful. Bargain. $2000. Also; 195( 
#2836BS, with 238 hours. Auxiliary tank 
Aeromatic. Gyro. Radio. Extras. New con 
dition. Bargain. $3500. Consult, POWER‘ 
& GEORGE, Aircraft Brokers, 475 Fiftl 
Avenue, New York City. “Airplanes Every 
where”. 
TEMCO SWIFT 1949, 260 hours total, 2-wa: 
radio, landing navigation lights, Nylon sea 
covers, loop antenna. Auxiliary tank, al 
ways hangared, $2,975, 18 months to pay 
others available. AIRMART AIRCRAF" 
1930 S. State, Chicago, Illinois. 

MISCELLANEOUS 

In the market for a light airplane? Send for ou 
listing of exceptional values. Easy terms, 1 
months to pay. AIRMART AIRCRAF" 
1930 8. State, Chicago, Illinois. 
HELICOPTER, Built from spare parts. Hardl 
any cost. Blueprints, $4.00 D. L. Hall, Aes 
46, Cherry Pt. N. C. 


AVIATION EQUIPMENT & SUPPLIES 
GENUINE Navy Intermediate Flight Jackets 
brand new, dark brown goatskin leather, bi 
swing back two patch pockets, one insid 
snap pocket, mouton collar, celanese lined 
100% wool knit waistband and cuffs, zip 
pered, sewed with nylon thread. sizes 34 t 
48. Price $35.00 each. The Genuine US} 
issue. Flying Equipment Co. 1641-5 W. Wol 
fram St. Dept. S, Chicago 13, Ill. 

SUN GLASSES: Genuine Ray-Bans made b 
Bausch & Lomb, gold filled frame. Ladies o 
Gents style $7.95 pair. Gents type wit 
sweat-bar $10.95. Shooting Glasses wit 
sweat-bar $13.00. Treat your eyes to th 
best. AN6530 Goggles, clear lens $3.25 pai 
Flying Equipment Co. 1641-5 W. Wolfrai 
St. Dept. 8, Chicago 13, Tl. 

SWIFT GEAR POSITION INDICATOR Nonelectri 
shows each gear movement, Can’t get out ¢ 
order or adjustment. Chromplated last lif 
of ship. Adds Safety & pleasure. We guarai 
tee you will be tickled or money refundec 
Child can install in 2 minutes. Kit $5.0 
Postpaid or C.0.D. AirEco Box 6284 Jacl 
sonville, Florida. : 
BATTERIES & TIRES: Brand new, for all tyr 
aircraft. Bargains. Send for free list. Man 
other items; write your requirements fc 
quotation. Flying Equipment Co., 1641-5 ¥ 
Wolfram St., Dept. S, Chicago 13, Tl. 
GLOVES: B3A AAF Flying Gloves, dar 
brown genuine kidskin leather with elasti 
takeup wrist, all sizes $2.95 pair. Rayo 
liners for B3A gloves. 50¢ pair. Flying Equij 
ment Co. 1641-5 W. Wolfram St. Dept. § 
Chicago 18, Ill. 

HELMETS: ANH-15 AAF tan cloth, spong 
rubber earcups, new, $2.00 each. A-11 AA 
kidskin leather helmet, new $3.45 each. Stat 
head size. Flying Equipment Co., 1641-5 V 
Wolfram St. Dept. S, Chicago 13, Il. 

MAE WEST Life Jacket, $3.00 each, new. CO 
Cartridges 10¢ each. Coast Guard approve 
life vest $3.00 each. B-11 Safety Belts $2.0 
NAF 1201-3 Shoulder Harness for above saf 
ty belt $2.85 each. Flying Equipment C 
th W. Wolfram St. Dept. 8, Chicago 1 


SKYWAY, 


.NDATORY RADIO AND FLIGHT PLANS )bother- 
‘you? Build confidence with combination 
le, phonetic alphabet, identification decal 

instrument panel. Send NC and $1.00 
fetycals, 25 Woodridge, Muncie, Indiana. 


TCHES, Military or Civilian stamped with 
d, silver or burned. Wings and name $1.00 
sh 3 for $2.00. Names only 2 for $1.00. 
'LIE’S LEATHERCRAFT, Lone Tree, 
Wa. 3 

UR LEATHER JACKET renovated expertly. 
ee Circular. Berlew Mfg. Co., Dept. 33, 
eeport, N. Y. 

NNER LETTERS $5 EACH. Also leadpoles, 
proved hitches, etc. Earles, Dept. S81, 
21 Belmont, Chicago 13. 


BOOKS - 


IATION QUIZ BOOKS—The following out- 
nding books by Charles A. Zweng lead 
» field and prepare you for your rating. 
sluded with each book are authentic ex- 
inations with new material not available 
ewhere. Also included is a late Govern- 
nt Weather Map pertinent to the examin- 
on. Why take a chance? Zweng Books 
lude: Flight Instructor $3.50; Flight En- 
eer $4.00; Link Instructor $4.00; Private 
Jommercial Rating $3.50; Instrument Rat- 
‘s $4.00; Airline Transport Pilot Ratings 
69; Meteorology for Airmen $3.00; Air- 
it & Engine Mechanic including hydrau- 
3, weight and balance $3.00; Parachute 
ehnician Rating $3.00; Flight Dispatcher 
60; Civil Air Regulations $1.00; Private 
ot Rating $1.00; Airport Operation and 
mnagement $4.50; Zweng Aviation Diction- 
, $6.00; Aeronautical Navigation $3.00; 
vetical Manual of the E6B computer $2.50; 
ound Instructor Rating $3.00; Flight In- 
uetor Oral Examination $1.00; Control 
wer Operator, our Flight Dispatcher cov- 
most of the control tower examinations, 
00; Leading Airline Executive and Pilots 
« their success to early training with 
eng Texts. Pan-American Navigation Ser- 
«. 12021-22 Ventura Blvd., N. Hollywood, 
iif. (Free Catalog.) 


ARANTEED: Ross Guaranteed Question- 
res are available for all C.A.A. ratings. 
ey carry a full money back guarantee if 
: fail to pass your exam. Ross Question- 
‘ves have been used by thousands of 
ots, Mechanics and Instructors with suc- 
s. The frequent revisions insure your ob- 
ning the very latest material. With a 
ss Guaranteed Questionnaire you save 
1¢, Effort, and Money. Order direct or 
m your nearest Dealer. Engine Mechanic 
00; Aircraft Mechanic $3.00; Both for 
00: Commercial Pilot $4.00; Flight In- 
uctor $4.00; Instrument Rating $4.00; 
teorology Instructor $2.50; Navigation 
structor $2.50; Aircraft Instructor $2.50; 
gine Instructor $2.50; C.A.R. Instructor 
50: Fundamentals of Instruction $1.00: 
a special offer the complete set of the 
ve Questionnaires are priced at only 
00: Ross Guaranteed Questionnaires 
. the only books available that include 
same Navigation and/or Weather maps 
it are used by C.A.A. on their exams. Free 
Jer on request. Orders sent Postpaid or 
).D. Ross Aero Publishers Dept. 1-S, Ad- 
ustration Building, Commercial Airport, 
Isa, Oklahoma. 

LET Raceplane. Homebuilt, Fast, Eco- 
n®&al Monoplane. Complete Blueprints 
9). Corberaft, 81 Elmerston, Rochester 
ENS OY: 

E AVIATION BOOK CATALOGUE: 219 books 
ed (from major publishers including 
v’t). Aero Publishers, Inc., 2162-S8 Sunset 
rd., Los Angeles 26, Calif. 
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STUDENTS, MECHANICS, FLIGHT ENGINEERS: 
“Aero Mechanics Questionnaire” by Ralph 
Rice. A greatly enlarged and completely re- 
vised printed edition, 222 pages of multiple- 
choice questions, answers, and explanatory 
notes covering all phases of Aircraft and 
Engine Mechanics including Power Plants, 
Carburetion, Lubrication, Propellers, Elec- 
tricity, Woodwork, Dope and Fabric, Sheet 
Metal, Welding, Rigging, and Civil Air Regu- 
lations based on current issues. $5.00 post- 
paid, or ¢.o.d. plus postage. Address: Paxon 
Publications, Box 479, Lawrence, Kansas. 
FLYING THE OMNIRANGE by Charles A. Zweng. 
New “first edition” fully illustrated, de- 
signed to aid the pilot in flying the new 
Omnirange Stations now being estabfished by 
the C.A.A. Order now C.O.D. or postpaid. 
Deluxe edition only $4.00. Pan-American 
Navigation Service, 12021-22 Ventura Blvd. 
N. Hollywood, Calif. 

DRAFTEES: Prepare quickly for Aviation Ca- 
det and Officer Candidate qualifying exam- 
inations. Practice Tests with homestudy in- 
structions. Each $3.25. Both $5.00. Prepaid. 
Cramwell Books, Air Institute, Adams, Mass. 
SPECIAL ON X-COUNTRY AIDS: Revised “Prac- 
tical Air Navigation” 350 pages; “Personal 
Aircraft Inspection Manual” 81 pages; Send 
$2.75 for this $3.05 Value to Practical Pub- 
lications, Box 183, Portland 7, Oregon. 
MAGAZINES (back dated) foreign, domestic 
arts. Books, booklets, subscriptions, pin-ups, 
etc. Catalog 10¢ (refunded). Cicerone’s Cen- 
ter, 86-22 Northern Blvd. Jackson Heights, 
New York. 

$250 WEEK REPORTED! FREE BOOK “505 Odd, 
Successful Businesses” Work home! Expect 
something odd! Pacific-97A, Oceanside, Cal. 


BUSINESS OPPORTUNITIES 


YOU MAY NEED THIS INFORMATION. “Survey 
Of Aviation Employment.” Send $1.00 Now 
For Latest Job News. Airplane Design 
Corp., P. O. Box 972, Seattle 11, Wash. 
BANNER TOWING PAYS BIG MONEY. Get in 
on this highly profitable business now. Sell 
advertising “time.” Opportunities in every 
community. Use any plane from Cub J-3 
on up. Complete outfits $198.50. Make up 
to $50 an hour and more. Literature on re- 
quest. Earles, Dept. S81, 1321 Belmont, 
Chicago 13. 


HELP WANTED 
ALASKA—America’s Frontier. $1.00 brings 
1951 Business Directory, Large Government 
Map giving Up-To-Date CONSTRUCTION 
PROJECTS, Current employment informa- 
tion, Homestead & Highway facts, Hunting- 
Fishing-Game Rules, Firms hiring & appli- 
cation forms, Alaska Opportunist, P. O. Box 
883-SS, Hollywood 28, Calif. 

FOREIGN & LATIN AMERICAN EMPLOYMENT. 
1951 “Foreign Service Directory” gives Up- 
To-Minute Facts on Military & Civilian Con- 
struction, Government Jobs, Major Oil List- 
ings, Aviation, Transportation, Steamship 
Lines, Mining, Importers, Exporters, How- 
When-Where to apply, application forms, 
Hot List Firms Hiring. $1.00 postpaid. Glo- 
bal Reports, P. O. Box 883-SS, Hollywood 
28, Calit. = ‘ 
PILOTS: We can help you find the job you 
want! No registration fee. Send for ap- 
plication blank. PILOTS EMPLOYMENT 
AGENCY, Box 15288, Whippany, N. J. 


INSTRUCTION 


NAVIGATOR Rating Examinations included 
in New Aeronautical Navigation by Charles 
A. Zweng $3.00; Fairchild Surplus (Elec- 
trical Averager) Sextant $17.50. PILOTS 
supplement your training. Order “Ground 
Instructor” $3.00 and “Ground Instructors’ 


Rating” $3.00; Examinations included. 
These books by “Zweng” prepare you for in- 
creased earning power. Pan-American Navi- 
gation Service, 12021-22 Ventura Blvd., N. 
Hollywood, Calif. 


YOU CAN DESIGN AIRPLANES [for Pleasure 
And Employment. First Ten Basic Lessons 
In Airplane Design Home Study Course Tell 
How. Send Only $5.00 and Receive Aviation 
Job Survey Free. Airplane Design Corp., 
P. O. Box 972, Seattle 11, Wash. 


PILOTS: Prepare quickly for your CAA Pri-- 
vate, Commercial, or Flight Instructor writ- 
ten examination, or the USAF Aviation 
Cadet qualifying examination. Complete 
homestudy course with pertinent exam. Only 
$15.00. Prepaid. Satisfaction or your money 
back—Guaranteed. American Air Institute, 
B-7, Adams, Mass. 


INSTRUMENTS 


NAVIGATION INSTRUMENTS: Beautiful, new 
and reconditioned precision instruments. 
Brand new Link Aircraft Sextants with case 
$37.50; Fairchild averaging type $17.50; 
Bausch & Lomb Sextants, excellent condi- 
tion, $49.75; Hamilton 24 hour Master Navi- 
gation Watches $65.00; Pioneer Panel Com- 
pass (new) $17.50; Dalton Model “G’ Com- 
puter (new) $7.50; Weems Mark II Plotter 
$2.00; Dalton E6B Computer $10.00; A-2 
Deluxe Computer with case $3.00; Amer- 
ican Airlines Computer $5.00; Model “D” 
high speed $6.00; Astro Compasses (new) 
$12.50. (Free Catalog.) Pan-American Navi- 
gation Service, 12021-22 Ventura Blvd., N. 
Hollywood, Calif. 


WEATHER INSTRUMENTS. Beautiful Taylor 
Barometer, brass finish $18.00 and up; Tem- 
perature and Humidity Guide $7.50; Dr. 
Krick’s handsome weather forecaster with 
compass, satin metal finish only $12.50; Beau- 
tiful imported drawing instruments in Ger- 
man silver eight piece sets, plush case only 
$5.50. Airport set comprising Wind Vane, 
Anemometer, Indicators, ete. $150.00. Ba- 
rometer for your office only $9.00. Pan- 
American Navigation Service, 12021-22 Ven- 
tura Blvd., N. Hollywood, Calif. 


E-6B COMPUTERS $4.95, with leather cases 
$5.25. Pioneer-Bendix B-16 Magnetic Com- 
passes 3% inch, $5.65. Famous Bausch & 
Lomb Sextants, averaging type A-8A, with 
carrying cases $16.85. B-5 Driftmeters with 
powerful optical lenses $15.85. Above items 
like new. Van Dusen Map Plotters with 
directions (new) $2.25. Money refunded if 
not satisfied. Kane Aero Equipment Co., 
2308 N. E. 23rd St, Oklahoma City, Okla. 


MISCELLANEOUS 


NEW CANOPY AIR HANGAR DOOR—FOR SALE: 
Manufactured by Overhead Door Corp. of 
Hartford, Indiana under their Contract 
#2570 in 1947, but never installed or used 
in any way; factory’s present market price 
now $2,480. Door size: 40’144” x 10’14%4” with 
(1) pass door left hand facing from inside. 
Controls: (1) Model “M”, Type “C”, %” H. 
P. control for left side mounting (current 
220 volt, A.C., 60 cycle, 3 phase); and (1) 
thermal cut-out switch #120. Total weight 
approx. 4,754 lbs. Door and accessories are 
available for inspection at Peoria, Il]. Will 
sell complete for $1,500., F.O.B. Peoria, [li- 
nois. Terms: $2,200 down, balance of $300 
within 10 days from shipping date. Contact 
C. Iber & Sons, P.O. Box 899, Peoria, Ill. 
(PH. -44910). 


FOR SALE Aerial camera. Keystone F8. Like 
new. Make offer. Mr. A. B. Parlik 1720 South 
8th Street, Milwaukee 4, Wis. 
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BIG BEAM 700 is powerful port- 
able handlamp designed to throw 2,- 
000-foot light beam; is powered by 
four dry cell batteries. Costs $19.25 
with bulbs. U-C Lite Mfg. Co., Chicago. 


V-1 RED STAR ROCKET is 
new pocket-size night-time distress sig- 
nal that fits into pocket of flight jacket. 
It projects thousand candlepower of 
light 350 feet in air. Van Karner, N.Y. 


SCOOTER CUB folds to 15 by 
181%4 by 24 inches in 15 seconds; 
weighs 50 pounds. Gives 100 miles per 
gallon at 25 mph. Can be carried in 
plane. Argyle Co., Colchester, Jl. 


PHOTO GUIDE for pilots who 
want to take pictures of aerial vaca- 
tions; is pocket-size “slide rule” pro- 
viding quick determination of ex- 
posures. Rush Co., Syracuse, N. Y. 


WEATHERMETER is a pocket- 
size forecaster. Set wind direction on 
outer dial, barometric pressure on 
smaller dial in line with wind direction. 
Set main index point against these 
two values and read off forecast in 
code. Swift & Anderson, Boston, Mass. 


LIFE JACKET developed by Air 
Cruisers Co., Newark, was designed 
for speedy, foolproof donning, posi- 
tive safety. Instant inflation of inflat- 
able chambers is accomplished by jerk- 
ing pull chords of CO2 cartridge. 


HERO FIRE EXTINGUISHER 
is an easy-to-use extinguisher that pro- 
vides 16 ounces of non-damaging fire- 
fighting carbon tetrochloride that will 
stream out for 12 to 18 feet; will stop 
gasoline, grease, oil and electrical fires. 
Bostwick Lab., Bridgeport, Conn. 


NE : nr 
Li sil aj 
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SILO-SPRAY is a new wax spray 
that will do waxing job in 10 minutes. 
It contains General Electric Silicones oe 
to give plane surface high gloss; is 
resistant to moisture, heat and sun- 
light; Coating will withstand weather 


six months. CCR Corp., Bridgeport. 
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‘AOA Flight-Tests Zero Reader 


Technical Committee chairman of 


CAOA flies a Zero-equipped C-47 


By Col. NV. F. SILSBEE 


Having read articles on the Sperry 
rp. ‘Zero Reader’ for over two years, 
more than welcomed the opportunity 
seeing it work. George Wies, Sperry’s 
tely known and ever genial aero- 
utical sales engineer, set up a flight 
one of the Sperry C-47’s from La- 
ardia, following a recent meeting of 
> directors of the Corporation Aircraft 
vmers Association. 
.OA Tries Reader ® Cole H. Morrow, 
ief plant engineer of the J. I. Case Com- 
ny and chairman of CAOA’s Techni- 
Committee flew the plane, with Ed 
iiams, Sperry’s chief test pilot, in the 
pilot’s seat. John Dunham, pilot of 
> United Cigar-Whelan Stores’ Twin 
ech, and your reporter were close 
servers in the cockpit to see how well 
: TC chairman got along. 
First of all Ed Williams gave us a 
ick run over the instruments we were 
ng to watch. Jhe three distinctive 
ro Reader’ components were the In- 
ator, Heading Selector and Selector 
itch. To the right of these and 
uost dead center in the panel were 
: Cross Pointer Meter and the VOR 
aving Indicator and TO-FROM Meter 
the Collins 51R-2 VHF receiver. To 
right again was the second set (co- 
ot’s) of ‘Zero Reader’ dials. 
td then went on to explain that 
- ‘Zero Reader’ was essentially an au- 
natic computer, and the pilot acts 
= the servo of an _ autopilot. 
e ‘Zero Reader’ uses your eyes and 
scles to keep those hairlines centered 
the ZR Indicator; you use its quick- 
nputing brain. The result is the easi- 
_ smoothest flying you ever saw. It 
ws up the displacement from your 
ise and then tells you exactly how 
bring your plane back on course by 
omatically combining the readings of 
gyro horizon, directional gyro, mag- 
ig compass, sensitive altimeter and 
io beam. Without the ‘Reader’ you 
ald have to take these five ever-chang- 
values, piece them together, and con- 
uously calculate mentally how to 
ve the controls. The ‘Zero Reader’ 
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eliminates this tedious mental process 
and simply tells you to turn right or 
left, to nose up or down. That is why 
some of the first pilots to put it through 
its paces in actual flight demonstrations 
called it the How-to-Move-the-Stick In- 
dicator. 

Test Flight ® Ed said we were going 
to head for Westchester County Air- 
port (HPN), do a simulated ILS ap- 
proach, then head for New York Inter- 
national (IDL), and do another, then 
back to LaGuardia (LGA). As some of 
us had to catch conmercial planes there 
was not going to be time to demonstrate 
the uncanny all-automatic “hands-off” 
approach with the A-12 Gyropilot. We'll 
do that another time. 

We took off from LaGuardia on the 
ILS localizer heading and after climbing 
on the ‘Zero Reader’ to 2,000 fect and 
leveling off, Ed turned on the constant- 
altitude control. Then he set the lubber 
lines of the Heading Selector to 30° 
and told Cole to just watch the ZR Indi- 
cator and fly the plane in such a way 
that the horizontal and vertical lines 


would be centcred. At this point the 
vertical line was to the left of center, 
and was saying “Fly left.” Cole moved 
the wheel to the left and when the plane 
banked the line swung back to zero al- 
most instantly. The needle on the Head- 
ing Selector began to swing to the left 
and in a few moments it was well within 
the lubber lines. Meanwhile, whenever 
the plane gained or lost a few feet of 
altitude, the horizontal line on the ZR 
Indicator told Cole to “fly up” or “fly 
down” in order to hold his 2,000 feet. 

Soon we were over Westchester Air- 
port. We learned from HPN’s tower 
that the ILS glide slope was under re- 
pairs, so we simply flew a constant alti- 
tude run on the localizer. 

With the ZR Selector Switch still on 
“Flight Instruments,” Ed turned the 
Heading Selector to 341° to head us out 
a few miles parallel to the localizer leg. 
Cole zeroed again and the heading 
needle quickly swung «round to 341°. 
In a few minutes we would be out far 
enough to turn and begin our approach. 

After passing the radio locator at the 
outer marker on our left, Ed set the 
Heading Selector to 161°, which is the 
inbound heading of the localizer. Cole 
zeroed again and the plane began to 
turn sharply to the left. At the same 
time the vertical bar on the ILS cross 
pointer meter began to swing towards 
the center, indicating that we were going 
to cross the beam. By the time we had 
turned about 90°, the bar had passed the 
center of the meter. At this instant Ed 
switched the (Continued on page 64) 


INSTRUMENT PANEL of this C-47 includes Zero Reader installation. Instruments are (center 
panel, left to right): ZR Selector Switch, Master Gyrosyn, Radio Compass, duplicate ZR 
Selector Switch, (2nd row) ZR Heading Selector, Collins 51R Cross Pointer Meter, 51R 
VOR Bearing & To-From Meter, duplicate ZR Heading Selector. ADF is on left of panel 
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Navy’s BuAer Initiates at 
NBS Progam of Miniaturi- 
zation of Radio Equipment 


As more and more electronic equip- 
ment is being stuffed within the limited 
space of military planes and tanks, re- 
duction of size and weight has become 
increasingly important. This is especial- 
ly true of the various all-weather in- 
terceptor-fighters coming off the pro- 
duction lines for the Air Force and 
Navy, where every cubic inch and every 
ounce counts, 

NBS Development ® Navy’s BuAer has, 
therefore, initiated at the National Bu- 
reau of Standards a broad program for 
subminiaturization of airborne equip- 
ment. Designed and constructed as part 
of this program was a 12-tube subminia- 
ture radio receiver for aircraft use, con- 
tinuously tunable from 190 to 550 kc 
and utilizing a 135-kc intermediate fre- 
quency amplifier. It was developed by 
Gustave Shapiro and associates of the 
NBS. In conjunction with a previous 
high-frequency project, a 60-mc 11-tube 
intermediate frequency amplifier assem- 
bly, the tiny receiver (panel is 534 by 
174 inches) effectively brackets an im- 
portant section of the communication 
spectrum. 

Reduced Size ® The new radio-range 
receiver occupies about 55 cubic inches, 
whereas the volume of the original ver- 
sion used in World War II was about 
300 cubic inches. 

To facilitate mass production seven 
detachable sub-assemblies, each of which 
can be built independently, are em- 
ployed in the receiver. This also permits 
somewhat easier servicing. 

Printed circuits are used to a con- 
siderable extent. They are of value both 
in conserving space and for economical 
mass production. The wiring is “printed” 


on steatite or silicone-impregnated Fiber- 
glas. This is a truly revolutionary tech- 
nique of which a great deal more will 
be heard in the not too distant future. 

Aside from its inherent usefulness as 
an ultra compact piece of airborne com- 
munication equipment (with a possible 
special application to high-altitude op- 
erations where current VHF sets are 
presenting problems), the new range 
receiver has also served as the focal 
point for the development of several 
novel components and fabrication tech- 
niques. These components, engineered 
to meet the rigorous size and tempera- 
ture requirements of subminiature 
equipment, may well afford superior 
permanence and reliability when used 
in equipment of more conventional and 
less compact design. 


CAA Regions One, Four and 
Five List L/MF Stations Due 


to Be Discontinued Soon 


Further details are now available re- 
garding the program for discontinuance 
of a number of four-course low/medium 
frequency radio ranges during fiscal year 
ending June 30, 1952. 

CAA’s Region One came up with a 
list of nine such stations for discussion 
by user groups. They are as follows: 

Floyd Bennett, Elmira and Rochester, 
N. Y.; Spragueville, Me.; Squantum, 
Mass.; Erie and Wilkes-Barre, Pa.; and 
Morgantown, W. Va. 

Except for Floyd Bennett and Squan- 
tum, all of the locations listed will be 
served by VOR ranges. It is expected 
that the decommissioning of any partic- 
ular L/MF range would be contingent 
upon commissioning of a VOR range 
in the area to assure continuous nav- 
igational aid. 


NBS-DEVELOPED subminiature radio receiver (/eft) uses one-fifth space of W.W. II set (right) 


The. Fourth Region’s proposal of eight 


‘facilities for discontinuance in fiscal 
1952 is as follows: 
Beaumont, Clarendon, Galveston, 


Midland, Palacios and Richmond, Tex- 
as; Monroe, La.; and Hobbs, New Mex- 
ico. 

These should be followed by 1! more 
in fiscal 1953: 

Austin, Bryan, San Angelo and Tyler, 
Texas; Alexandria and Baton Rouge, 
La.; Stuttgart and Walnut Ridge, Ark.; 
Hot Springs, Las Vegas and Rodeo, New 
Mexico. 

In the Fifth Region the eight L/MF 
four-course radio-range stations tenta- 
tively selected for decommissioning dur- 
ing fiscal ’52 were: 

Advance, Joplin, Kirksville, St. Joseph 
and Vichy, Missouri; Sioux City, Iowa; 
Lebo, Kansas; and Hayes Center, Ne- 
braska. 

Meetings for discussion with user 
groups have been held at the various 
regional centers. No reports as to the 
results of these meetings have come in 
up to press time, but it is certain that 
one point will have been strongly em- 
phasized at all of these meetings and 
that is the uncertain delivery of the 
airborne equipment necessary to make 
the change-over to VOR at the present 
time, and also the failure to set up VHF 
approach procedures. 


New ‘Triple-Threat’ Radio 
Combination for Communi- 
cation, Navigation Offered 


As the CAA’s goal of a greatly im- 
proved VHF/UHF system for both com- 
munications and navigation appears on 
the near horizon, it has become more 
than ever necessary to have the airborne 
equipment to “go VHF.” Collins Radio 
Company has a versatile triple-threat 
combination that in itself will just about 
do the entire job, both for the immedi- 
ate present and the foreseeable future. 
Model 17L-2 ® The first unit is the 
Model 17L-2 VHF transmitter which 
provides a total of 180 channels on the 
VHF communication frequency band be- 
tween 118 and 135.9 mc. This is on a 100 
ke separation basis, or 10 channels per 
megacycle. All of the channels as- 
signed in this range are easily selectable 
over a simple and positive control sys- 
tem. The power output on radio-tele- 
phone is conservatively rated at 8 watts, 
thus assuring that transmissions will be 
received and acknowledged at the busi- 
est air terminals. 

The 17L-2 was designed to replace 
the transmitter section of the World 
War It AN/ARC-1 VHF transceiver 
built by Western Electric, with normal 
10 channels, adjustabie to 20; an AERO- 
COM modification kit brings this to 50. 
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51R-2 B® The second unit in the 
is the Model 51R-2 communi- 
navigation receiver, with 280 
Is. This set was designed to ful- 
> Navigation and communication 
ng requirements of all types of 
‘y, commercial and corporation 
t using the 108 to 136 mc band on 
<c channel basis. Any one of these 
annels may be selected from the 
t over a positive nine-wire con- 
stem. The set weighs 28 pounds. 
51R-2 provides for ILS localizer, 
ype (including flag alarm when 
stem is not working), which now 
en officially adopted as standard. 
Stive tests at Indianapolis and else- 
indicated the phase type had a 
light edge in certain ways over 
ne type, but the difference was so 
RTCA decided that it was not 
the extra expense and delay. 
omatic omnirange (VOR) indica- 
provided through selsyn differen- 
ving combined ADF and magnetic 
ss presentation on the radio mag- 
indicator (RMI). VOR indication 
provided on cross-pointer meter, 
yurse chosen by manual bearing 
wy; includes operation of TO- 
[ indicator and flag alarm. 
‘€ communication is provided on 
er and omniranges as well as on 
rular VHF communications chan- 


 280-channel 51R-2 was designed 
lace the receiver section of the 
RC-1 (10 channels) plus the BC- 
localizer receiver (six channels); 
uding the omnirange channels 
- away with a separate receiver for 
However, the airlines find it ad- 
» to use two 51R-2 sets, one for 
inications and the other one for 


srder to provide a maximum of 
mg convenience, flexibility and 
s in space and weight, -the 17L-2 
iitter and 51R-2 receiver can be 
ed in the standard Collins dual 
nount for either a two-way VHF 
snication package or a combined 
tion and communication set. 
51V-1 » The third member of 
am is the 51V-1 ILS glide slope 
ry. This 20-channel set was de- 
to provide higher stability, ac- 
and sensitivity than the war sur- 
89B/ARN-5A 3-channel set which 
aces (some of these were modified 
sive 10 channels). 

51V-1 receives 90/150 cps tone 
ated glide slope signals on any 
20 channels in the UHF range 
335 mc, in accordance with Aero- 
ul Radio, Inc. (ARINC) and USAF 
‘ations. It can be mounted in the 
sfockmount which supports the 
; R89B, some thousands of which 
operation by military, commercial 
rporation aircraft. 
rate Planes Lead ® Of these three 
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classes which make up the bulk of the air- 
planes using the Federal airways, the cor- 
poration aircraft lead the parade in 
the matter of airborne equipment for 
the transition program of the new VHF 
common system. The reasons for this 
are not far to seek. American corpora- 
tions have always been willing to spend 
money to advance the safety, utility and 
efficiency of the equipment used in their 
business, and this has proved true of the 
company airplane. As the CAA com- 
pleted the first batch of ILS installations 
and VOR stations, owners of company 
planes purchased the necessary airborne 
equipment to use them. 

While the ATA’s engineering and op- 
erations people were putting the stuff 
through the exhaustive tests required be- 
fore it could be accepted for operational 
use for scheduled airline service and pur- 
chased in blocks of 150 to 250 or more 
for the large airlines, corporation air- 
craft operators were buying and install- 
ing the earlier versions of the Collins, 
Aircraft Radio Corporation and other 
VHF sets, and putting them to work. 
The practical use of VOR throughout 
the country was very largely pioneered 
by company aircraft and private pilots. 
Collins reports that some 50 of the pre- 
production 17L-2 transmitters, for ex- 
ample, were sold to corporation aircraft 
owners. 

Among the owners of converted DC- 
3Cs’ which are equipped with both the 
Collins 17L and 51R are Sinclair Re- 
fining (2), Reynolds Metals (2), Gaylord 
Container, Arthur Godfrey Productions, 
Hercules Powder, Pacific Mills, Minne- 
sota. Mining & Manufacturing, The 
Murray Corporation, etc. Similarly 
equipped converted Lodestars and Ven- 
turas are those of Bethlehem Steel (both) 
units), Republic Steel, Champion Paper 
and Fibre, and Superior Oil (51R-2 on- 
ly), and Weatherhead (17L only). 

Of the Twin Beechcrafts, Sinclair Re- 
fining has three with both units, and 
Rock Island Lumber, one; W. C. Lang- 
ley’s plane has the 51R. In the converted 
bomber class the Fairbanks Morse B-23 
has both jobs, International Harvester 
has the receiver; some of Superior Oil’s 
fleet of Douglas B-26’s have both units, 
some have receiver only; Albert ‘Trostel 
& Son’s B-25 has the Collins omnire- 
ceiver. The Texas Company planes also 
have several of the units. 

These are but examples to show the 
trend. The only trouble now is that 
Collins is up over its ears in supplying 
the airlines and the military, and also 
has an important part in the military 
UHF communications program. How- 
ever, if and when the pressure of “pri- 
ority” production is relieved, Collins 
Radio will lose no time in supplying 
equipment for civilian use, and the 
swing to the VHF common system will 
be complete in the corporate aircraft 
field. 


New! Low Cost! 
OMNIHOMER 


OMNIHOMER 


Now, a complete omni range and two way VHF 
in one Low Cost Unit. The new OMNIHOMER is 
precision built for peak performance. Installation 
is convenient: all controls incorporated in one 
simple panel, size 51%4’ x 67%’’ x 10%’’ and 
weighs only 10 Ibs. installed. See your 
NARCO Dealer. 
DELUXE 
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NATIONAL AERONAUTICAL 


I»: CORPORATION _| 


AMBLER, PENNA. 
Perfection 


e finest in omni- 
R-1 Omnigator 
PLUS ILS, 
and 8- 


in electronics 


MORE Than A. Computer 


..- MUCH More 


@ T M Ree VU ® & Canada 


THE 


FLIGHT ond ROUTE PLAN 
COAIRDINATOR®* 


Provides simple solutions to all Air Navigation Require- 
ments 

Meets the airman’s every need in simplifying the all- 
important first step a pilot must make, Pre-Flight Plan- 
ning—Designed in accordance with the latest Civil Air 
Regulations, including Defense Area Restrictions— 

Incorporated are weather code analysis; so you can read 
and decipher a Teletype Report—Reweather along the 
way; Aeronautical chart scales; latest VFR, IFR and 
DVFR regulations— 

Kindergarten-simple disc computer, with instruction 
chart above, which swiftly solves the 14 principal in-flight 
problems; Time intervals, fuel consumption, conversion 
units of measurements including nautical miles. 

Zest of all, you carry in your pocket a regulation CAA 
Flight Plan, stamped on plastic, to be filled in—and 
erased—-on each navigational flight. 


SEND TODAY 


$3.50 


Halpin Coairdinator Co. 

P.O. Box 65 

Lambert Field Branch Postpaid 

Lambert Field 21, Mo. In U.S 

Enclosed find $ ..for which send me return mail 
ae Coairdinator(s). I want to do my part helping 

to make flying Safe, Sane & Smart. 
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MINIs for ALL 


and all get OMNI 
with ARC’s VHF Equipment 


Pilots of private, executive or transport 
aircraft enjoy the safety of OMNI with 
ARC’s compact Type 15C VHF Navigation 
Equipment. It takes the work out of navi- 
gation—gives a reliable signal to follow, 
whatever your bearing to or from the 
station. No worry about drift, no static 
interference. Type 15C also provides for 
use of visual-aural ranges, and runway 
localizers. All ARC airborne equipment is 
CAA type certificated and designed for 
reliability and performance, not 
to meet a price. Write for all 
details. 


AIRCRAFT RADIO CORPORATION 


Boonton New Jersey 


Dependable Electronic Equipment Since 1928 


SKYWAYS Subscribers 


IF YOU MOVE... 


Send change of address to J. Fred 
Henry Publications, Inc., 444 Madison 
Avenue, New York 22, N. Y., at least 
six weeks before the date of the issue 
with which it is to take effect. Send 
old address with the new, and if pos- 
sible send your address label. Copies 
will not be forwarded by the postal 
service unless you supply the neces- 


sary extra postage. 


CAOA Tests Zero Reader 
(Continued from page 61) — 


ZR Flight Selector to our “ODR-LOC, 
Blue Right.” (ODR-LOC means Omni- 
Directional Range—Localizer). Cole was 
still zeroed so the ‘Zero Reader’ immedi- 
ately began to guide us into the ILS 
localizer. Cole followed the ZR Indicator 
easily with a few smooth movements 
of the wheel and kept it nearly on zero. 
This caused the plane to make a sort 
of S-turn which brought us gently onto 
the localizer. We could see this on the 
ILS cross pointer meter as the verti- 
cal bar swung slowly back to center and 
stayed there. 

The rest of the approach was unevent- 
ful. Cole just sat there and held her on 
zero while we crossed the inner marker 
and then flew along with the center of 
HPN’s instrument runway directly 
below us. It looked easy. 

Ed then explained that our unortho- 
dox procedure for turning around to get 
on the localizer was done to save time. 
Switching back to “Flight Instruments” 
Ed turned the Heading Selector to 180°. 
Cole zeroed and we began to turn south 
for New York International Airport. 

Ed explained that when the ZR Selec- 
tor Switch is set to ODR-LOC, the Col- 
lins receiver can feed either ILS localizer 
signals or VOR signals into the ‘Zero 
Reader.’ VOR provides an additional 
signal by which the ‘Zero Reader’ can 
fly cross country and around terminal 
areas on the VHF Omni-Range. Signals 
from a course-line computer can also be 
used. The ‘Zero Reader’ can put you on 
and keep you on any radio flight track. 

Meanwhile, Ed had tuned in IDL’s 
localizer on the Collins receiver and now 
the vertical bar on the cross pointer 
meter began to move towards the center, 
showing that we were approaching the 
back course of the ILS localizer. As we 
crossed through the course Ed switched 
to “ODR-LOC, Blue LEFT” and set the 
heading to 222°. This caused the ‘Zero 
Reader’ to swing ts onto the back course 
of the localizer. Passing over the field, 
Ed turned off the altitude control and 
set the descending pitch trim on the ZR 
Indicator. We descended to 1200 feet, 
turned on the altitude control again and 
continued .outbound on the approach 
leg of the localizer. 

A few miles past the outer marker, 
Ed put Cole into the procedure turn by 
switching to “Flight Instruments” and 
setting the heading to 42°. Cole zeroed 
and the plane swung out of the localizer. 


CONFUSED BY COMPUTERS? LET THE 


DRIFTABULATOR 


PROVIDE YOUR DRIFT CORRECTION AND SPEED COMPONENT AT A GLANCE. 


Simple decals fit inside scales of Weems plotter, or on Available -in sets of 2 for airspeed ranges: 81-110, 
instrument panel. 4 Driftabulators cover airspeeds 95-135, 110-180 mph. 1 set—$1.00. State range de- 
from 81 to 180 moh. Accurate within 2 deg. sired. All 4—$1.50. % 

SEND CHECK OR WIDGER-PITMAN. ASSOCIATES DISCOUNT TO 
MONEY ORDER 222 West 83 St., Dept. S—N.Y.C. 24, N.Y. OPERATORS 
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After about 90° of turn, Ed switch 
“ODR-LOCG, Blue RIGHT.” We 
tinued to turn to the left and whe 
began to swing towards the loc 
again, the plane S’ed right ont 
beam. All this maneuvering requir 
thought on Cole’s part. He just ke 
zeroing while the ‘Zero Reader’ fi 
out how to get us onto the ink 
localizer. 

As we eased onto the beam the 
cal bar of the ILS cross pointer ; 
swung down to center and hung th 
if it went dead. To prove it was 
Ed gave the wheel a right twist to- 
us out of the path. The vertica 
swung to the left. When Ed let go, 
kept on zeroing and the ‘Zero Ri 
pulled us right back into the bean 
a robot with a one-track mind. 

We neared the outer marker an 
horizontal bar on the cross pointer: 
began to move down towards the ¢ 
of the meter, showing that we 
beginning to intercept the glide 
When the bar reached the cente 
switched to “Approach” and the all 
control snapped off. Now, in pla 
the altitude control, the glide slop 
feeding signals to the horizontal li 
the ZR Indicator. 

The line moved downward sli 
This meant we were going aboy 
glide slope and commanded Cole 
down!” Cole eased the stick forwar 
as the nose began to drop, the hori: 
line zeroed again, meaning “ 
enough! Don’t tilt her any furthe 

Now we were on the landing p; 
final approach smoothly following 
the localizer and the glide slop 
backed off on the throttles as Cole 
both lines on zero. Airspeed dropy 
110 mph. Now we were in the g 

Cole found that all he had to d 
“stay with the needle” rather tha 
ticipate the needle as has to be de 
a conventional ILS approach. Aft 
erting just a little pressure (pr 
push) to keep her exactly on the 
the needles zeroed themselves in 
ately after the stick was moved. 

The inner marker passed by 
headed down the approach light 
the runway spread out before u 
“broke out” exactly over the cen 
the runway and glided along 
10 feet above it. Near the end Ed f 
on the coal and we pulled wy 
headed for LGA to catch our airli 

As far as we could find out, th 
bad thing about this ‘Zero Rea 
that you can’t get one without ¥ 
six months. George has had to dc 
of jockeying around, but has mana 
deliver about 30 or 35 more to con 
aircraft pilots who aren’t discoura: 
a few months delay. 

We have checked with a num 
them and have yet to find a pile 
is not “hepped” on the ‘Zero R 
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SO WE’RE GOING TO PLUG OIL! 


This time it’s Gulf Aircraft Engine Oil—Series R—that 
wonderful, nondetergent, straight mineral lubricating oil 
for radial aircraft engines of all types! 


aybe you chaps weren't aware of it, but you came within 
ace of losing those helpful airway beacons. 


This top-quality oil has the ability to maintain body at 


it’s a fact, a discontinuance and disposal program was high operating temperatures! And—its high resistance to 
eady under way by the CAA when the squawks began. oxidation retards formation of sludge and carbon. 


iven though the beacons aren't essen- 
! to the airlines, the CAA has now 
rned of their great importance to pilots 
personal and small industrial planes 
10 fly without all the latest navigational 
aipment. 


And—it resists oxidation which, in 
turn, will retard sludge and carbon forma- 
tion. 


Next time, be sure it’s Gulf Aircraft 
Engine Oil—Series R! 


We say, “Hot Diggity!’ That friendly P. S. Yes indeedy, for horizontally op- 
1 flasher has kept us out of the pea posed engines there’s always that old 
rch plenty of times! Bravo—and long AVIATION PRODUCTS favorite — Gulfpride Aviation Oil — 


e the beacon! — Series D! 


BECAUSE A PILOTLESS PLANE | 
HAS PLENTY OF TRICKS UP ITS 


SLEEVE WITH A TANKFUL OF... | 


THAT SUPERPOWERFUL SUPERPOWERFUL 


GULF AVIATION 
ASOLINE/ 


NEVER LEAVE YOUR 
NGINE RUNNING WHEN YOU 
LEAVE YOUR PLANE -.-. 


oF] | = LE oot 


Gulf Oil Corporation . . . Gulf Refining Company 
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